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EDITORIAL   NOTES. 


This  Volume   contains    Parts    LXIX.,   LXXIV.,  LXXV.,   and    LXXVI. 

of  the  Zoological  Series  of  Eeports. 

Part  LXIX. — This  excellent  Report  on  the  Anomura,  by  Professor 
John  R.  Henderson,  consisting  of  228  pages  and  21  lithographic 
plates,  has  been  prepared  by  Professor  Henderson  under  exceptional 
difficulties,  arising  chiefly  from  his  removal  to  India,  shortly  after 
commencing  the  work,  to  fill  an  appointment  in  the  Madras 
Christian  College. 

Part  LXXIV. — On  the  completion  of  his  Reports  on  the  Pteropoda 
collected  by  the  Expedition,  Dr.  Paul  Pelseneer  was  requested  to 
make  an  examination  into  the  Anatomy  of  the  specimens  of 
Deep-Sea  Mollusca  which  had  been  described  in  the  Systematic 
Reports,  and  it  is  to  be  regretted  that  it  was  necessary  to  limit 
him  as  to  the  time  he  should  be  engaged  in  the  work. 

This  interesting   Report  is  the  result  of  his  investigations,  and 
extends  to  42  pages  with  4  lithographic  plates. 

Part  LXXV. — This  Report  on  Phoronis  Buskii  by  Professor  W.  C. 
M'Intosh,  consists  of  27  pages  and  3  plates. 

Two    other    Reports    by    Professor    M'Intosh    have    previously 
appeared  in  the  Challenger  Series,  viz : — 

Annelida  Polych^eta,  forming  Part  XXXIV,  of  the  Zoological 

Series,  was  published  as  Volume  XII.  Zoology,  in  1885. 
Cephalodiscus    Dodecalophus,   forming   Part    LXII.   of   the 
Zoological   Series,  was  published  in  Volume  XX.  Zoology 
(1887). 


via  EDITORIAL  NOTES. 

Part  LXXVI.— The  First  Part  of  the  Report  on  the  Tunicata  collected 
by  the  Expedition,  dealing  with  the  Ascidi.e  Simplices,  was  pub- 
lished in  Volume  VI.  Zoology  (1882),  and  forms  Part  XVTI.  of  the 
Zoological  Series  of  Reports. 

The  Second  Part  of  the  Report,  dealing  with  the  AsciDiiE 
CoMPOSiTvE,  was  published  in  Volume  XIV.  Zoology  (1886),  and 
forms  Part  XXXVIII.  of  the  Zoological  Series. 

This  is  the  third  and  concluding  Part  of  Professor  W.  A. 
Herdman's  most  excellent  and  extensive  Report  on  the  Tunicata, 
and  its  value  is  enhanced  by  the  fact  that  it  concludes  with  a 
statement  of  the  theoretical  conclusions  at  which  he  has  arrived  in 
regard  to  the  relationships  of  the  Tunicata,  after  ten  years  of  con- 
tinuous study. 

This  third  section  consists  of  163  pages  and  11  plates. 


John  Murray. 


Challenger  Office,  32  Qxjbbn' Street, 
Edinburgh,  Isf  Sepfemher,  1888. 


THE 


VOYAGE    OF    H.M.S.    CHALLENOEE. 


ZOOLOGY. 


REPORT  on  the  Anomura  collected  by  H.M.S.  Challenger  during  the  Years 
1873-76.  By  J.  R.  Henderson,  M.B.,  F.L.S.,  Professor  of  Biology  in 
the  Christian  College,  and  Fellow  of  the  University,  Madras. 

PEEFACE. 

Some  time  after  the  retui'n  of  the  Challenger  Expedition,  the  Anomura  collected 
during  the  voyage  were  placed  for  examination  and  description  in  the  hands  of  Dr.  Jules 
Barrois,  the  well-known  zoologist  of  Lille.  It  is  to  be  regretted  that  this  naturalist,  finding 
insufficient  time  at  his  disposal,  returned  the  collection  to  the  Challenger  Office.  Towards 
the  end  of  1884,  while  engaged  in  zoological  work  at  the  Scottish  Marine  Station,  Granton, 
I  was  asked  by  Mr.  John  Murray  to  undertake  the  work,  and  immediately  after  I  com- 
menced the  identification  of  the  species. 

I  have  to  express  my  regret  that  the  completion  of  the  Report  has  been  so  long 
delayed,  but  this  result  has  been  brought  about  by  causes  altogether  unforeseen  at  the 
time  when  the  work  was  commenced.  In  the  autumn  of  1885  I  left  Scotland  to  take 
up  an  appointment  in  India,  and  the  whole  of  the  Report  has  been  written  in  the  latter 
countrj^  Other  engagements  prevented  me  from  devoting  much  time  to  the  collection 
for  upwards  of  a  year  after  my  arrival  in  Madras,  and  it  is  with  considerable  difficulty 
that  the  Report  has  been  completed  within  the  specified  time.  It  was  originally  my 
intention  to  have  discussed  at  greater  length  some  points  which  I  have  merely  touched 
on  in  the  following  pages,  and  to  have  made  the  Report  more  comprehensive  in  its  scope  ; 
but  apart  from  the  insufficient  time  at  my  disposal,  the  distance  from  any  great  library  or 
museum  has  rendered  this  an  impossibility.     I  am  conscious  that  many  of  the  species 

(ZOOU  CHALL.  EXP. — PART  LXIX. — 1888.)  Zzz  a 
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merit  a  fuller  illustration  than  I  have  been  able  to  give  them,  but  it  is  hoped  that  in  all 
cases  the  figures  will  be  at  least  sufficient  for  their  identification. 

To  Mr.  John  Murray  I  would  express  my  thanks  for  the  kindness  and  consideration 
he  has  invariably  shown  me  during  the  progress  of  the  work.  I  am  indebted  to  him  for 
the  opportunity  of  paying  visits,  in  the  early  part  of  1885,  to  the  British  Museum  and 
the  Museum  of  the  Jardin  des  Plantes  in  Paris,  without  which  the  identification  of  many 
of  the  species  would  have  been  impossible.  I  have  to  thank  my  friend  Mr.  Hoyle,  of  the 
Challenger  Ofiice,  for  looking  up  many  of  the  references  which  I  had  no  opportunity  of 
oonsultingf  in  Madras. 

I  am  also  under  deep  obligation  to  Professor  A.  Milne-Edwards  and  Mr.  E.  J.  Miers 
(late  of  the  British  Museum  stafi')  for  the  kind  manner  in  which  they  placed  the  collec- 
tions under  their  charge  at  my  disposal,  no  less  than  for  the  time  which  they  spent  in 
rendering  me  assistance.  The  former  naturalist,  in  addition,  allowed  me  to  examine  the 
Anomura  taken  by  the  "  Blake,"  as  well  as  the  as  yet  undescribed  species  from  the  recent 
French  deep-sea  expeditions.  My  thanks  are  also  due  to  my  friend  the  Eev.  Canon 
Norman,  for  afibrding  me  the  privilege  of  examining  his  unrivalled  collection  of  North 
■  Atlantic  Crustacea,  and  for  other  assistance ;  to  the  Eev.  R.  Boog  Watson  for  identifying 
the  Gastropod  shells  in  which  many  of  the  Pagurids  occurred  ;  and  to  my  friend  Mr. 
Edgar  Thurston  for  allowing  me  at  all  times  free  access  to  the  scientific  library  and 
collections  under  his  charge  in  the  Government  Central  Museum  at  Madras. 

The  Eeport  is  of  necessity  almost  entirely  systematic  in  its  scope,  for  none  of  the 
specimens  have  been  preserved  with  a  view  to  ultimate  anatomical  investigation.  The 
Anomura  do  not  offer  many  features  of  special  interest  as  regards  their  internal  anatomy, 
and  there  is  no  reason  to  suppose  that  even  the  deep-water  types  differ  to  any  great 
extent  from  theii*  shallow-water  relatives. 

It  is  a  matter  of  regret  that  in  many  cases  the  specimens  are  in  an  imperfect  state  of 
preservation,  but  there  can  be  little  doubt  that  this  condition  is  due  rather  to  the 
vicissitudes  which  the  collection  has  undergone  since  the  return  of  the  Challenger,  than 
to  any  want  of  care  during  the  expedition. 
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INTRODUCTION.   ' 


THE  CLASSIFICATION  OF  THE  ANOMURA. 

In  the  following  account  I  propose  to  discuss  briefly  the  more  important  schemes  of 
Classification  which  have  been  adopted  for  the  group. 

In  the  first  volume  of  his  classical  Histoire  Naturelle  des  Crustacea,  published  in 
1834,  Professor  H.  Milne-Edwards  separated  from  the  Brachyura  and  Macrura  of  older 
writers,  under  the  designation  of  "Anomoures,"  those  forms  in  which  the  thoracic  sterna  are 
linear,  the  penultimate  abdominal  segment  is  provided  with  appendages,  the  female  genital 
openings  are  placed  on  the  basal  joints  of  the  legs,  and  the  abdomen  is  either  loosely 
applied  to  the  under  surface  of  the  thorax  or  semi-extended.  In  the  earlier  part  of  the 
century  Latreille,  who  occupied  a  very  prominent  place  among  the  older  carcinologists, 
divided  the  Decapod  Crustacea  into  its  two  branches,  Brachyures  and  Macroures,  the  latter 
including  a  section  Anomaux,  in  which  many  of  the  forms  we  now  term  Anomura  were 
placed,  the  remainder  being  referred  to  the  Brachyura. 

In  the  second  volume  of  his  great  work,  Milne-Edwards  subdivided  the  Anomoures 
into  two  families,  termed  respectively  the  "  Apterures  "  and  the  "  Pterygures,"  which  were 
characterised  by  the  absence  or  presence  of  terminal  abdominal  appendages.  In  the  first 
of  these  families  he  included  such  forms  as  Dromia,  Homola,  Lithodes,  and  Ranina, 
while  Hippa,  Pagurus,  and  Porcellana  were  included  in  the  second.  The  Galatheidaj 
were  referred  by  the  same  naturalist  to  the  Macroures,  and  the  aberrant  genus  Latreillia 
was  placed  in  the  Brachyures. 

De  Haan,  in  his  fine  work  on  the  Crustacea  of  Japan,^  divides  the  Decapoda  into  five 
great  sections,  as  follows  : — (1)  Brachygnatha,  including  the  Dromiacea  ;  (2)  Oxystomata  ; 
(3)  Astacina ;  (4)  Carides  ;  and  (5)  Anomala.  As  regards  the  Anomala  he  has  followed 
Latreille,  and  he  further  subdivides  the  group  into  the  following  families: — (l)  Gala- 
theidea  ;  (2)  Porcellanidea  ;  (3)  Hippidea  ;  (4)  Paguroidea  ;  (5)  Lithodeacea.  De  Haan's 
classification  is  to  a  large  extent  founded  on  the  structure  of  the  mouth  organs,  and  it 
has  till  quite  recently  scarcely  received  from  carcinologists  that  attention  which  it 
deserves  ;  at  the  same  time  there  can  be  little  doubt  that  it  is  in  many  respects,  as 

'  Crustacea  in  v.  Siebold,  Fauna  Japonica,  1835—19. 
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regards  the  Anomura  at  least,  a  perfectly  natural  one.  To  him  we  are  indebted  for  first 
correctly  noting  the  affinities  of  the  Galatheidge,  and  since  the  publication  of  his  work  no 
naturalist  has  questioned  the  propriety  of  including  this  group  in  the  Anomura. 

As  a  result  of  his  unrivalled  opportunities  of  studying  the  Crustacea  as  a  whole, 
enjoyed  while  naturalist  to  the  United  States  Exploring  Expedition  under  Captain 
Wilkes,  Professor  J.  D,  Dana  paid  special  attention  to  the  subject  of  classification,  and  the 
result  of  his  investigations  has  been  given  to  the  world  in  the  most  elaborate  work  which 
has  ever  appeared  on  this  group  of  animals.^  This  eminent  authority  includes  under  the 
term  Anomoura  those  groups  admitted  by  Milne-Edwards,  with  in  addition  the  Gala- 
theidae,  and  such  doubtful  forms  as  the  Bellidea.  Proceeding  from  the  standpoint  that 
the  Anomura  are  to  be  regarded  as  degraded  forms,  intermediate  between  the  Brachyura 
and  the  Macrura,  he  subdivides  the  group  into  the  four  following  grades  : — (1)  Anomoura 
superiora,  including  the  Dromidea,  Bellidea,  and  Eaninidea ;  (2)  Anomoura  media, 
including  the  Hippidea  and  the  Porcellanidea ;  (3)  Anomoura  submedia,  including  the 
Lithodea ;  and  (4)  Anomoura  inferiora,  including  the  Paguridea,  and  the  Galathseidea. 
At  the  same  time  he  has  indicated  in  each  case  the  Brachyuran  group  of  which  he 
considers  the  subtribes  of  Anomura  as  degraded  forms.  Dana's  classification,  though 
subsequently  adopted  by  many  systematic  WTiters,  is  admittedly  cumbersome  and 
inconvenient  in  many  respects,  his  sections  appear  unnecessary,  and  in  constituting  them 
he  has  in  several  cases  separated  groups  which  are  closely  related. 

A  few  years  subsequent  to  the  publication  of  Dana's  great  work,  another  American 
naturalist,  Dr.  William  Stimpson,  who  had  taken  part  in  the  exploring  expedition  to 
the  North  Pacific,  published  a  Preliminary  Report  on  the  Crustacea,  which  includes  a 
synopsis  of  all  the  species  of  Anomura  known  at  that  time.^  In  this  paper,  the  value  of 
which  to  any  worker  in  the  group  can  scarcely  be  over-estimated,  he  divides  the  Anomura 
into  two  sections,  according  to  the  nature  of  the  last  thoracic  segment,  whether  united  to  the 
preceding,  or  free,  and  termed  respectively  Teleosomi  and  Schizosomi.  The  former  includes 
the  Dromidea,  LatreUlidea,  Homolidea,  and  Eaninidea,  and  the  latter  the  Porcellanidea, 
Hippidea,  Lithodidea,  Paguridea,  Aegleidea,  and  the  Galatheidea.  In  the  limitations  of 
the  group  he  has  followed  Professor  Dana.  It  is  greatly  to  be  regretted  that  Stimpson's 
final  Report  has  never  been  published.  The  Crustacea  of  the  North  Pacific  Expedition 
were  destroyed  in  the  great  fire  at  Chicago,  but  the  complete  MS.  of  the  final  Report,  as 
far  as  the  end  of  the  Anomura,  which  it  was  at  one  time  thought  had  perished,  was 
afterwards  discovered  along  with  figures  of  the  new  species  among  papers  left  by  Stimpson 
at  the   Smithsonian  Institute.     A  special  feature  of  this    author's  work  is   the  large 

1  Crustacea,  in  United  States  Exploring  Expedition,  vols.  xiii.  and  xiv.,  1852. 

2  Prodromus  descriptionis  Animalinm  evertebratorum  quae  in  Expeditions  ad  Oceanum  Pacificum  Septemtrionalem 
a  Republica  Federal!  missa  Cadevaladero  RinggoH  et  Johanne  Rogers  ducibus  observavit  et  descripsit  Gulielmus 
Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  December  1858. 
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number  of  new  genera  which  he  introduced  into  the  Anomura,  and  most  of  these  are,  in 
my  opinion,  founded  on  sufficient  grounds.  I  have  in  the  following  Report  figured 
several  of  Stimpson's  species  which  were  retaken  by  the  Challenger,  and  at  the  same 
time  have  made  additions  to  his  original  descriptions. 

Professor  Alphonse  Milne-Edwards,  in  the  introduction  to  his  History  of  the  Fossil 
Stalk-Eyed  Crustacea,^  refers  the  Anomoures  Apterures  of  his  father  to  the  Brachyura, 
under  the  designation  of  "  Brachyures  Anormaux,"  while  he  places  the  Pterygures  in  the 
Macrura,  thus  abolishing  the  Anomura  as  a  distinct  group. 

A  somewhat  similar  plan  has  been  adopted  by  Professor  C.  Claus,"  who  places  the 
Galatheidse,  Hippidse,  and  Paguridse  in  the  Macrura,  while  he  ranges  the  Porcellanidas, 
Lithodidse,  and  Dromidse  among  the  Brachyura  in  a  family  which  he  has  designated 
Notopoda.  An  arrangement  which  separates  such  forms  as  Porcellana  and  Galathea 
cannot,  however,  be  regarded  as  a  natural  one. 

The  most  recent  and  in  some  respects  one  of  the  most  important  contributions  to  the 
subject  is  that  of  Dr.  Boas.^  This  writer,  proceeding  on  somewhat  similar  lines  to  De 
Haan,  restores  the  Anomala  of  the  latter  author  to  its  original  position,  constituting  it  a 
distinct  group,  equivalent  to  such  others  as  the  Thalassinidse  or  Brachyura,  rather  than  a 
mere  collection  of  heterogenous  forms.  He  subdivides  the  Anomala  into  three  branches, 
the  Paguroidge,  Galatheidee,  and  Hippidas,  while  he  divides  the  Brachyura  into  two 
sections,  viz.,  the  Dromiacea,  and  the  genuine  Brachyura.  There  is  much  to  be  said  in 
favour  of  this  view,  and  all  carcinologists  owe  a  debt  of  gratitude  to  Boas  for  his  careful 
work ;  at  the  same  time  I  cannot  agree  with  him  as  to  the  propriety  of  reducing  a  number 
of  previously  "constituted  genera  to  the  rank  of  subgenera. 

The  group  which  was  placed  in  my  hands  by  the  Challenger  authorities  constituted 
the  Anomura  as  defined  by  Dana.  In  the  classification  adopted  in  the  Report  I  have 
followed  to  a  certain  extent  the  arrangement  of  Boas,  but  as  the  Dromidea  and  Raninidea 
appear  to  me  groups  of  very  doubtful  position,  I  have  retained  them  with  some  hesitation 
and  reluctance  in  the  Anomura. 

1  have  adopted  the  hitherto  almost  universally  accepted  term  of  Milne-Edwards,  in 
its  more  correctly  spelt  form  Anomura.  The  Anomaux,  as  previously  constituted  by 
Latreille,  formed  a  group  of  quite  different  proportions,  and  the  term  Anomala  is 
therefore  in  my  opinion  not  entitled  to  claims  of  priority. 

'  Ann.  d.  Sci.  Nat.  (Zool.),  ser.  4,  t.  xiv.,  1860. 

2  Grundziige  der  Zoologie,  4ter  Auflage,  Bd.  i.,  1880. 

2  Studier  over  Decapodernes  Slaegtskabsforhold  af  J.  E.  V.  Boas,  VansL  Vidensk.  Selak.  Shift.  (6te  E.),  Bd.  i. 
pp.  26-210,  pis.  i.-vii.,  1880. 
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DESCRIPTION   OF   GENERA  AND   SPECIES. 


ANOMURA. 


Anomoures,  Milne-Edwards,  Ann.  d.  Sci.  Nat.,  ser.  1,  t.  xxv.  p.  298,  1832. 

„  Milne-Edwards,  Hist.  Nat.  des  Crust.,  t.  ii.  p.  163,  1837. 

Anomala,  De  Haan,  Crust.  Japonica,  p.  195,  1850  {fart). 
Anomoura,  Dana,  U.S.  Explor.  Exped.,  vol.  xiii..  Crust.,  part  i.  p.  398,  1852. 
Bell,  Brit.  Crust.,  p.  163,  1853. 

,,         Stimjison,  Proc.  Acad.  Nat.  Sci.  Philad.  p.  63,  1858. 

,,  Miers,  Catal.  New  Zealand  Crust.,  p.  56,  1876. 

„  Haswell,  Catal.  Austral.  Crust.,  p.  138,  1882. 

Anomura,  Heller,  Crust,  siidlichen  Europa,  p.  142,  1863. 

Cephalothorax  always  more  strongly  developed  than  the  abdomen.  Carapace  broad  or 
elongate ;  frontal  region  with  in  most  cases  a  projecting  rostrum  which  unites  below  with 
the  antennular  sternum ;  orbits  and  antennular  fossae  seldom  present.  Antennules  and 
antennae  well  developed,  the  latter  usually  situated  externally  to  the  eyes  and  with  long 
flagella.  Outer  maxillij)edes  elongated  and  pediform,  more  slender  than  in  the  Brachyura. 
Last  thoracic  segment  often  free  and  not  fused  with  the  preceding  segments.  Thoracic 
sterna  usually  broad  in  front,  narrowed  posteriorly,  without  a  median  apodeme.  The 
three  anterior  pairs  of  legs  well  developed,  the  fifth  pair  (frequently  also  the  fourth) 
slender  and  of  small  size,  prehensile,  or  folded  in  the  branchial  chambers.  Abdomen 
bent  under  the  carapace  or  extended.  Genital  openings  of  the  females  placed  on  the 
basal  joints  of  the  third  pair  of  legs.     Branchiae  nine  or  more  in  number  on  each  side. 

The  Anomura  are  found  in  all  seas,  but  much  more  abundantly  in  those  of  tropical 
or  temperate  climates  ;  a  few  forms  are  terrestrial  or  fluviatile  (Birgus,  Ccenohita).  The 
majority  inhabit  shallow  water  or  moderate  depths  ;  two  groups,  however — the  Pagurids 
and  the  Galatheids — are  numerously  represented  in  the  abysses  of  the  ocean ;  all  are 
true  bottom-living  forms. 

Our   knowledge  of  the   existence  of  Anomura  in  former   geological   ages   is  very 
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imperfect.  Their  first  undoubted  appearance  is  in  the  Cretaceous  rocks,  where  they  are 
represented  by  Homolopsis,  Carter,  from  the  English  Gault  and  Greensand  ;  and  an 
allied  form,  Dromilites,  Bell,  occurs  in  the  Eocene.  Certain  fossils  are  referable  to  the 
Eaninidea,  and  even  to  the  existing  genus  Ranina. 


DROMIDEA. 

Dromiacea,  De  Haan,  Crust.  Japon.,  p.  102,  1850. 

Dromidea,  Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Crust.,  part  i.  p.  400,  1852. 

Miers,  Catal.  New  Zealand  Crust.,  p.  57,  1876. 

Haswell,  Catal.  Austral.  Crust.,  p.  138,  1882. 

Carapace  subglobose  or  subquadrate,  the  frontal  region  narrow.  Last  pair  of  legs 
and  frequently  also  the  penultimate  pair  subdorsal  in  position  and  of  small  size. 
Abdomen  folded  under  the  thorax,  the  penultimate  segment  usually  without  appendages  ; 
five  pairs  of  appendages  in  the  female,  the  first  pair  rudimentary.  Lateral  thoracic 
apodemata  united  in  a  common  centre,  forming  a  sternal  canal.  External  maxillipedes 
with  the  merus  and  ischium  subquadrangular. 

To  De  Haan  belongs  the  credit  of  having  first  characterised  this  group  ;  but  the 
family  Dromiacea  was  referred  by  this  author  to  his  section  Brachygnatha.  It  contains 
the  most  highly  organised  Anomura,  i.e.,  forms  which  have  assumed  for  the  most  part 
Brachyuran  characteristics,  so  much  so  that  Isy  many  competent  authorities  they  are 
placed  in  the  Brachyura ;  they  are,  however,  separated  fi'om  the  latter  by  the  position 
of  the  female  openings  and  the  rudimentary  condition  of  the  posterior  legs. 


Family  I.  D  r  o  m  i  d  .E. 

Dromiens,  !Milne-Ed wards,  Hist.  jSTat.  des  Crust,  t.  ii.  p.  168,  1837. 
Droinidx,  Dana,  U.S.  Explor.  Exped.,  vol.  xiv..  Crust.,  part  ii.  p.  1428,  1852. 

Carapace  subglobular,  rarely  flattened.  Legs  of  moderate  size,  cylindrical,  the  fourth 
and  fifth  pairs  (fifth  pair  only  in  Dynomene)  short  and  subdorsal  in  position,  usually 
prehensile.  Eyes  capable  of  retraction  into  well-defined  orbits  ;  the  antennules  folded  in 
special  fossse.  Males  of  numj  species  (perhaps  of  all)  with  the  vasa  deferentia  pro- 
truded from  the  coxal  joints  of  the  fifth  pair  of  legs  and  forming  tubular  prolongations. 
Species  inhabiting  shallow  water  and  moderate  depths ;  the  majority  protecting  the 
body  by  an  Ascidian,  Sponge,  or  valve  of  a  Lamellibranch. 

Previous  to  1858  the  majority  of  the  species  were  included  in  the  genus  Dromia  of 
Fabricius  ;  in  that  year  Stimpson  rearranged  this  heterogeneous  collection  into  six  genera 
(five  being  new),  relying  chiefly  for  generic  characters  on  the  disposition  of  the  sternal 
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sulci  in  the  females.  Though  some  doubt  may  be  eutertaiued  as  to  whether  this  classifi- 
cation is  a  natural  one,  it  must  be  admitted  that  a  subdivision  of  some  kind  is  necessary 
and  certainly  of  use  to  the  systematist.  Altogether  the  group  at  present  stands  very 
much  in  need  of  revision.  In  the  account  which  follows  I  have  adopted  the  arrangement 
laid  down  by  Stimpson. 

Genus  Dromia,  Fabricius  (restrictum),  Stimpson. 

Dromia,  Fabricius,  Suppl.  Ent.  Syst.,  p.  359,  1798  {part). 

„       Milne-Edwards,  Hist.  Nat.  des  Crust,  t.  ii.  p.  170,  1837  (pari). 

„       De  Haan,  Crust.  Japon.,  p.  104,  1850  (part). 

,,       Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Ciust.,  part  i.  p.  402,  1852  {part). 

„       Stimpson,  Proo.  Acad.  Nat.  Sci.  Philad.,  p.  64,  1858. 

Carapace  subglobose,  usually  pilose.  Palate  smooth.  Sternal  sulci  in  the  female  not 
approximated,  only  produced  as  far  as  the  segment  which  bears  the  second  pair  of  legs. 
Feet  of  moderate  size,  the  meri  not  dilated.  Chelijjedes  with  their  apices  calcareous. 
Last  two  pairs  of  legs  subchelate,  the  penultimate  joint  terminating  in  a  spiniform 
process.     Some  of  the  species  reach  a  length  of  several  inches. 

Dromia  ciliata,  n.  sp.  (PI.  L  fig.  1). 

Characters. — Carapace  subglobose,  surface  minutely  punctate,  polished,  with  a  dense 
fringe  of  hairs  extending  transversely  between  the  antero-lateral  angle  of  either  side  ;  the 
breadth  exceeding  the  length.  Front  strongly  deflexed,  with  three  subacute  teeth,  of 
which  the  two  lateral  are  more  prominent  and  placed  almost  horizontally,  the  mesial  tooth 
channelled  superiorly,  deflexed,  barely  visible  when  the  carapace  is  looked  at  from  above. 
Gastric  region  convex,  crossed  in  front  by  the  fringe  of  hairs  previously  mentioned,  the 
latter  placed  on  an  ill-defined  ridge  which  forms  a  false  anterior  boundary  to  the 
carapace  ;  the  space  between  this  ridge  and  the  frontal  border  is  densely  pubescent  and 
directed  forwards,  a  shallow  groove,  however,  exists  in  the  middle  line  and  is  continued 
on  to  the  mesial  frontal  tooth.  The  remainder  of  the  gastric  region  is  smooth,  with  the 
exception  of  two  small  pits  towards  the  posterior  limit.  Cardiac  region  moderately 
circumscribed,  smooth.  Antero-lateral  border  of  the  carapace  not  defined  (unless  we 
consider  part  of  the  ciliated  ridge  to  represent  this).  Lateral  border  divided  into  two 
subequal  halves  by  the  well-marked  cervical  groove,  the  anterior  part  is  slightly  convex 
(viewed  from  above)  and  dii-ected  forwards  and  downwards,  the  posterior  and  longer 
part  almost  straight,  directed  backwards  and  downwards.  The  cervical  groove  passes 
obliquely  backwards,  and  ends  by  dividing  into  two  branches  which  embrace  the  cardiac 
area ;  the  anterior  of  these  is  somewhat  curved,  and  ends  in  a  well-marked  pitted 
depression  on  the  gastric  area.     The  posterior  border  is  slightly  curved  forwards. 
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The  hepatic  area  is  comparatively  smooth  and  very  convex,  while  the  subhepatic 
region  is  somewhat  excavated,  densely  pubescent,  and  armed  with  two  rounded  tubercles 
on  its  outer  border.  The  pterygostomial  area  is  pubescent,  the  inner  part  almost 
membranous  in  consistence.  The  orbital  border  is  furnished  with  a  single  prominent 
tooth  above,  placed  external  to  the  lateral  spine  of  the  rostrum,  and  the  inferior  border 
ends  in  a  somewhat  larger  and  more  conical  process.  The  eyes  are  small,  and  when 
retracted  almost  completely  hidden  in  the  deep  orbits ;  the  basal  joints  of  both  pairs 
of  antennje  are  robust,  and  the  terminal  joints  of  the  internal  pair  are  folded  in  the 
orbital  cavity ;  the  flagellum  of  the  external  antenna  is  short.  The  external  maxillipedes 
have  the  ischial  and  meral  joints  subequal,  the  exognath  is  moderately  stout  and 
reaches  almost  to  the  end  of  the  merus ;  the  ischium  is  crossed  by  an  oblique  elevation 
which  passes  on  to  the  exognath  and  then  becomes  continuous  with  the  outer  border 
of  the  subhepatic  region.  These  lines  on  either  side  form  the  sides  of  a  triangle  which 
is  completed  by  the  ciliated  line  stretching  across  the  front  of  the  carapace,  and  includes 
within  its  boundaries  the  eyes;  the  antennular,  and  antennal  segments,  the  subhepatic 
regions,  and  the  upper  part  of  the  buccal  cavity  ;  the  whole  being  densely  ciliated. 

The  chelipedes  are  moderately '  long  and  furnished  with  a  thick  clotlijng  of  hairs, 
the  tips  of  the  fingers  alone  being  naked ;  when  these  hairs  are  removed,  the  joints 
are  found  to  be  smooth.  The  propodus  is  longer  than  the  carpus  and  smooth,  with  its 
finger  strongly  toothed  and  slightly  excavated ;  the  dactylus  is  also  toothed,  and  its  free 
end  fits  into  the  space  between  the  two  terminal  teeth  on  the  finger  below.  The  carpus 
has  a  prominent  conical  tooth  on  its  upper  border,  and  a  similar  yet  larger  projection 
towards  the  upper  part  of  the  antero-external  border ;  towards  the  posterior  border 
of  the  carpus  there  exists  a  well-marked  fringe  of  hairs  which  (when  the  chelipedes 
are  folded  in)  is  directly  continuous  with  that  on  the  carapace.  The  merus  is  somewhat 
trigonal,  and  more  sparingly  pubescent.  The  first  and  second  pairs  of  ambulatory  limbs 
are  equal  in  length  to  the  chelipedes,  and  have  the  penultimate  and  antepenultimate 
joints  clothed  with  long  hairs  as  well  as  the  lower  borders  of  the  meri ;  the  latter 
joints  are  trigonal,  with  the  anterior  and  posterior  surfaces  smooth  and  polished.  The 
dactyli  are  long,  and  each  ends  in  a  sharp  curved  claw  which  is  yellowish  in  colour. 
The  third  pair  of  ambulatory  limbs  are  shorter  than  usual,  with  the  merus  and  carpus 
subequal,  and  the  short,  curved,  horny  dactylus  is  opposed  to  a  similar  process  of  the 
propodus ;  two  small  spines  are  noticeable  on  the  latter  joint  immediately  over  the 
attachment  of  the  dactylus.  The  fourth  pair  of  ambulatory  limbs  are  more  than  half 
as  long  again  as  the  preceding  pair,  they  are  subdorsal  in  position,  and  flattened  against 
the  sides  of  the  carapace ;  the  merus  is  nearly  twice  the  length  of  the  carpus,  and  the 
terruinal  claws,  though  resembling  those  of  the  third  pair,  are  slightly  less  curved. 

The  abdominal  segments  are  seven  in  number,  the  fourth,  fifth,  and  sixth  with  a 
well-marked    depression  on  either  side  of  a  rounded  median  elevation  ;    the   last  four 
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segments  have  a  dense  matting  of  hairs.  Tlie  male  sexual  organs  are  well  developed, 
the  first  pair  robust,  the  second  ending  in  a  long  and  delicate  horny  filament;  in  addition 
a  membranous  tubular  process  (length  5 '3  mm.)  arises  from  the  coxa  of  each  fourth 
ambulatory  limb.  These  processes  are  directed  forwards,  and  lie  to  the  outside  of  the 
first  pair  of  genital  appendages  ;  they  gradually  narrow  towards  the  free  end. 

Breadth  of  carapace  27'5  mm.,  length  of  carapace  25  mm.,  of  chelipede  28  mm.,  of 
third  ambulatory  leg  16  mm. 

The  fringe  of  hairs  on  the  carapace,  and  the  position  of  the  cervical  groove,  are  the 
chief  characteristics  of  this  species.  Dromidia  excavata,  Stimpson  (from  Port  Jackson), 
has  the  subhepatic  regions  deeply  concave,  is  a  much  smaller  species,  and  various  other 
points  of  difference  exist.  Dromia  glohosa,  Lamarck,  possesses  a  tooth  on  the  lateral 
border  in  front  of  the  cervical  groove,  and  a  prominent  tooth  divides  each  antero-lateral 
border  into  two  parts. 

Habitat— Station  162,  off"  East  Moncoeur  Island,  Bass  Strait;  depth,  38  fathoms; 
bottom,  sand  and  shells. 

The  single  specimen  taken  is  an  adult  male,  found  living  with  and  firmly  attached  to 
a  large  Simple  Ascidian. 

Genus  Cryptodromia,  Stimpson. 

Cru]}todroinia,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Pliilad.,  p.  63,  1858. 
„  Miers,  Catal.  New  Zealand  Crust.,  p.  57,  1876. 

Haswell,  Catal.  Austral.  Crust.,  p.  1.38,  1882. 

Carapace  convex,  pubescent,  scarcely  pilose.  Palate  furnished  with  a  slight  elevation 
on  each  side.  The  sternal  sulci  in  the  female  remote,  terminating  in  tubercles,  produced 
as  far  as  the  segment  bearing  the  second  pair  of  legs.  Legs  nodose,  otherwise  similar  to 
*  those  of  Dromia.     Species  of  small  size. 

The  members  of  this  genus  are  apparently  confined  to  the  Indo-Pacific  region.  They 
occur  between  tide-marks  and  in  shallow  water  ;  some,  however,  including  the  best  known 
species — Cryptodromia  lateralis — appear  to  venture  occasionally  into  greater  depths. 

Cryjytodromia  lateralis  (Gray). 

?  Dromia  lateralis,  Gray,  Zool.  MisceU.,  p.  40,  1831. 

„        verrucosipes,  Wliite,  List.  Crust.  Brit.  Mus.,  p.  55,  1847. 
Cryptodromia  lateralis,  Stimjison,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  77,  1858. 
„  „  Heller,  Reise  der  Novara,  Crust.,  p.  71,  1865. 

„  „  Miers,  Catal.  New  Zealand  Crust.,  p.  57,  1876. 

„  ,,  Haswell,  Catal.  Austral.  Crust.,  p.  139,  1882. 

,',  Miers,  Crust,  in  Zool.  H.M.S.  "Alert,"  p.  259,  1884. 

Habitat. — Station  162,  ofi"  East  Moncoeur  Island,  Bass  Strait;  depth,  38  fathoms; 
bottom,  sand  and  shells.     An  adult  male  and  a  female,  the  latter  with  ova. 
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"April  1874,  2  to  10  fathoms;"  on  the  Australian  coast.  Two  small  males,  one 
enveloped  by  an  Ascidian. 

Station  163a,  off  Twofold  Bay,  Australia;  depth,  150  fathoms;  bottom,  green  mud. 
A  single  specimen  of  small  size. 

This  common  species  extends  from  Australia  and  New  Zealand  to  the  Japanese  coasts. 
White  applied  the  name  Dromia  verrucosipes  to  it,  without  furnishing  a  description ;  his 
examples  were  from  the  Philippines. 

Cryptodromia  japonica,  n.  sp.  (PI.  I.  fig.  2). 

Characters. — Carapace  somewhat  pentagonal  in  outline,  the  breadth  slightly  exceeding 
the  length ;  upper  surface  moderately  convex,  smooth,  minutely  punctate,  with  the 
exception  of  the  lateral  surfaces  which  exhibit  traces  of  a  densely  matted  pubescence. 
Front  deflexed,  composed  of  three  teeth,  the  two  lateral  of  which  are  obtusely  rounded 
and  directed  forwards,  the  median  is  considerably  smaller,  more  conical  in  shape,  and 
strongly  deflexed.  Gastric  region  smooth,  convex,  bounded  posteriorly  by  a  curved 
shallow  groove  which  is  placed  slightly  nearer  the  posterior  than  the  anterior  end  of  the 
carapace.  An  indistinct  furrow  bounded  on  either  side  by  an  irregular  elevation,  and 
terminating  posteriorly  in  a  small  ill-defined  tubercle,  leads  to  the  depression  between 
the  lateral  rostral  teeth.  The  cardiac  area  is  smooth,  wdth  the  exception  of  two  minute 
tubercles  placed  immediately  behind  the  gastro-cardiac  groove.  The  hepatic  and 
branchial  areas  are  covered  by  a  thick  matting  of  short  brownish  hairs,  the  former  in 
addition  having  its  surface  somewhat  irregular  in  outline.  Antero-lateral  border  almost 
straight,  with  a  rounded  tubercle  above  the  central  portion  of  the  subhepatic  area. 
Lateral  border  divided  into  two  subequal  parts  by  a  well-marked  groove  which  curves 
back  on  the  carapace  and  ends  by  passing  directly  forwards  along  the  outer  border  of  the 
cardiac  area.  This  border  commences  in  a  prominent  tooth  which  is  placed  slightly 
below  the  level  of  the  tubercle  on  the  antero-lateral  margin,  a  second  tooth  is  placed 
immediately  behind  the  first,  and  a  third  in  front  of  the  groove,  the  three  being  subequal 
in  size.  That  portion  of  the  lateral  border  placed  posteriorly  to  the  above-mentioned 
groove  is  regular  in  outline. 

The  subhepatic  area  is  of  small  size  and  slightly  excavated.  It  is  bounded 
above  by  the  elevations  already  mentioned  in  connection  with  the  borders  of  the 
carapace,  but  towards  the  inferior  limit  two  prominent  teeth  are  met  with.  The  larger 
of  these  teeth  is  somewhat  oblong  in  shape  and  placed  beneath  the  outer  border  of  the 
orbit.  The  pterygostomial  area  bears  two  small  tubercles  near  its  junction  with  the 
subhepatic  area,  and  a  third  is  placed  on  the  buccal  margin  directly  over  the  meral  joint 
of  the  external  maxillipede.  The  orbital  border  is  sinuous  and  furnished  above  with  a 
small  rounded  lobe  which  projects  forwards,  thus  rendering  the  orbit  somewhat  deficient 
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superiorly.  The  internal  antennas  arc  partially  concealed  by  the  external ;  the  basal 
joint  of  the  latter  is  of  considerable  size,  and  its  outer  and  distal  border  ends  in  a 
rounded  dentiform  process,  a  somewhat  longer  spine  existing  on  the  corresponding  inner 
border.  The  external  maxillipedes  have  the  meral  and  ischial  joints  quadrate  and  sub- 
equal,  the  outer  surface  of  the  merus  is  convex,  while  the  ischium  shows  a  slight  hollowing 
out  inferiorly ;  the  cxognath  extends  to  the  outer  angle  of  the  merus.  All  the  parts 
met  with  on  the  under  surface  are  in  this  species  covered  with  the  short  matted  hairs 
already  referred  to. 

The  chelipedes  are  of  moderate  length,  and,  with  the  exception  of  the  finger  tips, 
clothed  everywhere  by  a  brown  velvety  pubescence.  The  merus  is  trigonal,  and 
about  one-half  longer  than  the  carpus ;  the  latter  joint  presents  a  rounded  lobe  on  its 
upper  border  and  two  conical  tubercles  on  the  outer  surface  near  the  distal  border ;  an 
ill-defined  projection  also  exists  towards  the  proximal  part  of  the  outer  surface.  The 
propodus  is  nearly  twice  as  long  as  the  carpus,  with  two  tubercles  on  the  upper  border 
near  the  attachment  of  the  dactylus,  and  a  much  smaller  one  placed  opposite  the  upper 
of  the  two  tubercles  on  the  outer  surface  of  the  carpus.  The  fingers  are  excavated 
internally  and  furnished  with  al.)out  four  teeth  each.  The  ambulatory  limbs  have  a 
similar  clothing  to  the  chelipedes  ;  the  first  and  second  pairs  are  robust  though  sbghtly 
shorter  than  the  latter.  The  carpal  and  propodal  joints  each  end  in  two  rounded 
tubercles,  a  fringe  of  long  hairs  extends  along  the  anterior  borders  of  the  meral  joints, 
and  each  dactylus  ends  in  a  curved,  yellowish,  horny  claw,  which  is  beset  by  a  tuft  of 
hairs.  The  third  ambulatory  limb  is  shorter  than  the  fourth,  though  proportionately 
stouter,  with  the  carpal  and  meral  joints  subequal,  in  the  fourth  leg  the  merus  is  more 
than  one  half  longer  than  the  ctirpus.  The  two  last  pairs  of  ambulatory  limbs  possess 
but  a  sina;le  claw  each. 

The  abdomen  of  the  single  specimen  taken  (a  female  carrying  ova)  is  covered  by  a 
velvety  pubescence,  and  the  borders  are  fringed  with  long  hairs,  a  broad  median  eleva- 
tion runs  from  the  second  segment  almost  to  the  end  of  the  seventh ;  the  lateral  margins 
are  slightly  convex.     The  sternal  tubercles  are  strongly  developed. 

Breadth  of  carapace  15  mm.,  length  of  carapace  14  mm.,  of  chelipede  17  mm.,  of  first 
ambulatory  limb  15  mm. 

This  species  is  allied  to  Cryptodromia  lateralis  (Gray) ;  the  latter,  however,  has  the 
carapace  more  circular,  the  lateral  rostral  teeth  triangular,  and  fewer  tubercles  on  the 
subhepatic  and  pterygostomial  regions. 

Habitat. — Off  Yokoska,  Japan  ;  5  to  20  fathoms. 
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Cryptodromia  noduUfera,  n.  sp.  (PL  I.  fig.  3). 

Clmracters. — Carapace  somewhat  pentagonal  in  outline,  less  convex  than  is  usual 
among  the  members  of  this  genus,  the  breadth  very  slightly  exceeding  the  length  ;  the 
surface  covered  with  a  short  bristling  pubescence,  and  furnished  with  a  series  of  well- 
marked  tubercles  on  the  anterior  half.  As  the  regions  are  but  ill-defined  in  this  small 
species,  it  is  convenient  to  treat  of  the  carapace  as  a  whole,  rather  than  attempt  a  descrip- 
tion of  each  division.  The  frontal  region  is  composed  of  three  subacute  teeth,  the  central 
of  which  is  strongly  deflexed,  while  the  lateral  are  directed  forwards,  and  each  bears  a 
small  tubercle  on  its  inner  border.  The  whole  anterior  half  of  the  carapace  is 
covered  by  a  series  of  tubercles,  the  majority  of  these  being  roughened  by  small 
secondary  projections,  those  on  the  gastric  area  are  somewhat  larger  than  the  others. 
A  single  tubercle  of  small  size  and  smooth  surface  is  present  on  the  cardiac  area,  but 
the  carapace  posterior  to  this  shows  only  a  few  slight  inequalities.  The  antero-lateral 
border  is  slightly  concave  in  outline,  and  posterior  to  the  orbital  border  is  ill-defined ; 
the  lateral  border  is  marked  in  front  by  two  prominent  tubercles,  with  a  series  of  smaller 
ones  behind. 

The  orbit  is  ill-defined  in  front,  its  upper  border  partly  composed  of  two  irregular 
lobes  which  are  attached  to  the  side  of  the  lateral  frontal  tooth ;  the  eye  is  not,  however, 
in  actual  contact  with  these.  A  single  tubercle  exists  at  the  external  angle  of  the  orbit, 
and  this  is  separated  from  the  supraorbital  tubercles  by  a  shallow  groove ;  the  lower 
orbital  border  also  terminates  in  a  prominent  tubercle.  The  antennular  peduncle  is 
remarkably  stout,  the  basal  joint  ending  in  a  blunt  process  which  projects  on  the  outer 
and  distal  border ;  the  flagella  are  partly  hidden  by  the  antennal  peduncles.  The  joints 
of  the  antennal  peduncle  are  also  somewhat  swollen,  especially  the  second,  and  the 
fiagellum  is  ciliated.  The  external  maxillipedes  have  the  merus  and  ischium  subequal, 
each  of  these  joints  is  likewise  furnished  with  a  rounded  tubercle  on  its  internal  border, 
that  of  the  latter  being  situated  near  its  junction  with  the  merus.  The  exoguath 
extends  almost  to  the  external  angle  of  the  merus.  The  subhepatic  region  bears 
two  irregular  tubercles  placed  in  a  line  with  those  at  the  commencement  of  the 
lateral  border  of  the  carapace ;  a  similar  protuberance  occurs  also  on  the  pterygo- 
stomial  region,  immediately  over  the  external  angle  of  the  meral  joint  of  the  third 
maxillipede. 

The  chelipedes  are  of  considerable  size.  The  merus  is  trigonal  and  sparingly  tuber- 
culate,  the  carpus  presents  a  series  of  well-marked  tubercles  on  its  outer  surface,  the 
largest  of  these  being  situated  near  the  junction  with  the  propodus  ;  the  latter  joint  is 
about  one  and  a  half  times  the  length  of  the  carpus,  and  its  outer  surface  bears  three  or 
four  rows  of  small  rounded  projections,  as  well  as  two  large  processes  on  the  upper  border 
situated  near  the  insertion  of  the  dactylus.     The  fingers  are  armed  each  with  about  five 
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interlocking  teeth,  but  even  when  fully  closed  a  sligLt  hiatus  is  left.  The  first  and 
second  pairs  of  ambulatory  limbs  are  of  moderate  size,  and  the  propodal  and  carpal  joints 
have  their  outer  and  posterior  surfaces  strongly  tuberculate,  the  dactyli  end  in  curved 
horny  processes  of  a  yellowish  colour,  and  a  small  tuft  of  hairs  projects  from  the  lower 
surface  of  each.  The  third  and  fourth  pairs  of  ambulatory  limbs  are  comparatively  of 
small  size,  and  the  proportions  of  their  various  joints  agree  with  those  of  the  last  species  ; 
each  limb  terminates  in  two  opposed  horny  claws.  The  third  pair  are  slightly  tuberculate, 
while  the  fourth  pair  are  smooth.  The  hairs  met  with  on  this  species — especially  those 
of  the  ambulatory  limbs — are  club-shaped. 

The  abdomen  is  strongly  tuberculate  externally,  each  segment,  except  the  last,  with 
a  median  series  of  three  tubercles,  two  of  these  being  placed  near  the  posterior  border  of 
the  segment,  and  a  lateral  series  of  two  on  either  side  of  the  median  pair.  The  lateral 
tubercles  are,  however,  fused  on  the  penultimate  and  antepenultimate  segments,  so  as  to 
form  a  single  projection.  The  sexual  appendages  of  the  male  are  well  developed,  more 
particularly  those  of  the  first  pair,  and  the  vasa  deferentia  are  protruded  as  two  mem- 
branous processes  which  project  forwards  under  cover  of  these.  In  the  male  also,  two 
rounded  tubercles  exist  on  the  sterna  of  the  fourth  and  fifth  thoracic  segments  respec- 
tively. The  sternal  tubercles  in  the  female  have  the  normal  arrangement  met  with  in 
species  of  Cryptodromia. 

Breadth  of  carapace  8'5  mm.,  length  of  carapace  7'5  mm.,  of  chelipede  12'5  mm.,  of 
first  ambulatory  leg  9  mm.  These  measurements  are  taken  from  the  larger  (male) 
specimen. 

It  is  with  considerable  hesitation  that  I  venture  to  describe  this  species  under  a  new 
name.  Mr.  Haswell  has  furnished  the  description  of  an  Australian  species,  Dromia 
sculpta,  with  which  it  may  subsequently  prove  to  be  identical,  but  not  having  seen  the 
latter,  it  is  impossible  to  decide  from  the  short  diagnosis  in  the  Catalogue  of  Aus- 
tralian Stalk  and  Sessile- Eyed  Crustacea.  The  Challenger  specimens  at  the  same  time 
undoubtedly  belong  to  the  genus  Cryptodromia.  The  British  Museum  collection  contains 
examples  erroneously  named  Dromia  nodipes,  Lamarck.  I  have,  however,  had  the 
opportunity  of  examining  an  authentic  specimen  of  the  latter  in  the  Paris  Museum 
of  Natural  History,  and  of  comparing  the  Challenger  specimens  with  it.  Dromia 
nodipes  is  a  much  larger  species,  tlie  carapace  is  more  rotund,  its  surface  glabrous, 
and  the  tubercles  are  small  and  rounded ;  moreover  the  abdominal  segments  are 
smooth.  Cryptodromia  tuberculata,  Stimpson,  has  the  carapace  smooth,  and  the 
second  and  third  pairs  of  feet  have  the  carpal  joint  armed  superiorly  with  from  four  to 
five  teeth. 

Habitat.— OS  ih.Q  Australian  coast;  "April  1874,  2-10  fathoms." 

(ZOOL.  CHALL.  EXP. PART  LXIX. 1887.)  Zzz  2 
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Two  specimens  were  taken.  The  larger  of  these  is  a  male,  apparently  fully  developed, 
the  other  is  a  female,  proliably  immature.  The  latter  has  a  small  sponge  fixed  to  one  of 
its  ambulatory  limbs. 

Cryptodromia  incisa,  n.  sp.  (PI.  I.  fig.  4). 

Characters. — Carapace  subglobose,  the  length  and  breadth  almost  equal,  covered  by 
a  short  pubescence,  which  is  more  strongly  developed  on  the  anterior  portion.  Front 
tridentate,  the  median  tooth  of  considerable  length,  nearly  vertical  in  direction  and 
acuminate,  the  lateral  teeth  project  forwards,  and  are  also  acute  though  to  a  lesser  extent 
than  the  median  process.  The  gastric  region  is  convex,  its  surface  glabrous  and  minutely 
punctate  (after  removal  of  the  hairs) ;  on  the  anterior  part,  and  immediately  Ijehind  the 
frontal  region,  are  two  slight  rounded  elevations,  separated  from  one  another  by  a  mesial 
groove,  which  is  continued  on  to  the  central  rostral  tooth.  A  well-marked  depression 
exists  between  the  orbital  border  and  the  gastric  elevation  on  either  side.  No  distinct 
line  of  demarcation  separates  the  gastric  and  cardiac  areas,  but  the  latter  is  bounded 
laterally  by  an  ill-defined  groove,  and  posteriorly  by  a  depression  which  lies  between 
it  and  the  posterior  border  of  the  carapace ;  no  inequalities  are  present  on  the 
surface  of  this  region.  The  hepatic  area  presents  a  small  depression  near  the  antero- 
lateral angle  of  the  carapace,  but  is  otherwise  smooth ;  the  branchial  area  is  of  very 
limited  extent.  The  antero-lateral  border  is  short,  and  presents  no  other  spines  than 
those  met  with  on  the  lateral  frontal  and  orbital  regions.  The  lateral  l;)order  is  convex  in 
front  of  the  cervical  groove  and  unarmed,  with  the  exception  of  a  tooth  immediately  behind 
the  groove  ;  it  is  fringed  by  hairs,  which  are  clubbed  and  of  considerable  length.  The 
cer"\dcal  groove  is  ill-defined,  and  ends  on  the  surface  of  the  carapace  by  splitting  into 
two  shallow  furrows  which  embrace  the  cardiac  area.  The  posterior  border  presents  a 
slight  mesial  concavity. 

The  subhepatic  area  is  smooth  and  slightly  hollowed  out  posteriorly  for  the  inner 
surface  of  the  meral  joint  of  the  chelipede.  The  pterygostomial  area  is  smooth,  but  a 
well-defined  border  bounds  the  buccal  cavity  on  either  side,  and  a  bilobed  tubercle  marks 
its  junction  with  the  epistome.  The  eyes  when  retracted  are  almost  completely  hidden  in 
the  deep  orbits  ;  the  superior  border  of  the  latter  is  armed  with  an  acute  spine,  the  outer 
angle  is  marked  by  a  narrow  fissure,  and  the  inferior  border  is  produced  into  a  triangular 
and  pointed  tooth.  The  antennules  are  of  small  size,  and  partly  hidden  by  the  antenna ; 
the  latter  possess  a  large  hasal  tubercle  with  an  opening  of  considerable  size  for  the  duct 
of  the  green  gland  ;  the  second  joint  of  the  antennal  peduncle  is  large,  and  bears  on  its 
outer  and  distal  end  a  well-marked  spine,  with  a  secondary  process  near  its  base.  The 
external  maxillipedes  have  the  meral  joint  slightly  shorter  than  the  ischial,  and  the  latter 
is  hollowed  out  inferiorly,  the  exognath  extends  to  the  end  of  the  merus. 
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The  clielipedes  arc  pubescent  and  of  moderate  length,  the  propodal  joint  (including  its 
finger)  is  not  twice  the  length  of  the  carpus.  The  meral  joint  is  trigonal,  and  the  lower 
edge  ends  in  a  rounded  tubercle.  The  carpus  is  armed  with  two  obtuse  teeth  on  its 
anterior  edge  (of  which  the  superior  is  larger),  and  a  somewhat  conical  process  on  the 
upper  border.  The  propodus  bears  two  rounded  tubercles  on  its  outer  surface,  near  the 
attachment  of  the  dactylus,  and  the  upper  border  is  produced  into  a  lobe-like  process 
which  is  directed  inwards.  The  opposed  fingers  have  their  edges  smooth,  and  the 
dactylus  is  remarkably  broad  and  compressed,  its  outer  surftxce  being  slightly  concave, 
the  inner  convex ;  both  fingers  are  dentate,  the  upper  fitting  into  the  lower,  and  a  few 
stifi"  yellow  hairs  are  also  present.  The  first  two  pairs  of  ambulatory  limbs  are  of  con- 
siderable length,  and  in  addition  to  the  usual  short  pubescence  they  are  sparingly  clothed 
with  long  club-shaped  hairs  ;  the  dactyli  exceed  the  propodi  and  carpi  in  length,  and 
terminate  in  a  curved  yellow  claw.  The  third  pair  have  the  merus  slightly  longer  than 
the  carpus,  and  the  propodus  bears  a  short  horny  claw  which  is  opposed  to  the  dactylus. 
The  fourth  pair  are  of  considerable  length  and  folded  over  the  carapace,  the  basal  joint  is 
large,  and  its  attachment  to  the  second  joint  is  strengthened  by  a  small  calcareous  process 
which  passes  between  the  two ;  the  merus  is  about  one  and  a  half  times  as  long  as  the 
carpus,  and  the  propodus  bears  a  horny  claw  on  either  side  of  the  dactylus,  the  latter, 
however,  exceeding  these  in  length.  Both  the  third  and  fourth  pairs  possess  club-shaped 
hairs  on  their  borders. 

The  abdominal  segments  in  the  female  are  broad  and  pubescent,  with  a  median 
rounded  elevation  on  the  outer  surface,  and  the  edges  fringed  with  long  hairs.  The 
abdominal  appendages  are  well  developed  (except  the  first  pair,  which  are  rudimentary), 
each  terminating  in  a  lamellar  outer  portion  and  a  cylindrical  and  shorter  internal  branch. 
The  openings  of  the  oviducts  are  remarkably  large.  The  sternal  sulci  pass  forwards  as 
far  as  the  segment  which  bears  the  second  pair  of  legs  (first  pair  of  ambulatory  legs),  but 
they  do  not  end  in  tubercles,  their  terminations  are,  however,  separated  by  a  slight 
median  elevation. 

Breadth  of  carapace  (of  the  larger  specimen),  12  mm.  ;  length  of  carapace  ir5  mm., 
of  chelipede  15  mm.,  of  first  ambulatory  limb  16 '5  mm. 

The  orbital  fissure,  the  form  of  the  dactylus  of  the  chelipedes,  and  of  the  last  pair  of 
legs,  are  the  distinguishing  characters  of  this  species.  The  arrangement  of  the  sternal 
sulci  in  the  female  is  particularly  noteworthy,  showing  in  this  respect  an  apparent 
connecting  link  between  Stimpson's  genera  Cryptodromia  and  Dromidia, 

Habitat. — Station  163a,  off  Twofold  Bay,  Australia;  depth,  120  fathoms;  bottom, 
green  mud.  Two  female  specimens  were  obtained  ;  one  of  these  is  protected  by  an 
Ascidian. 
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Genus  Dromidia,  Stimpson. 
,  Dromidia,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  63,  1858. 

Carapace  convex,  pilose.  Palate  furnished  with  a  slight  elevation  on  each  side.  The 
sternal  sulci  in  the  female  produced  as  far  as  the  segment  bearing  the  chelipedes,  approxi- 
mated towards  their  termination,  and  passing  into  a  single  tubercle.  Appendages  of  the 
penultimate  abdominal  segment  minute,  concealed.     Legs  similar  to  those  of  Dromia. 

The  characters  which  distinguish  this  genus  from  Cryptodromia  are  few  in  number, 
and  the  most  important  of  these,  viz.,  the  arrangement  of  the  sternal  sulci  in  the  female, 
is  liable  to  variation  in  different  species.  It  is  thus  a  matter  of  opinion  whether  the  two 
should  not  be  united;  the  Challenger  material  is  not,  however,  sufficient  to  determine 
the  point.     Haswell  has  united  Dromidia  with  Dromia. 

Dromidia  antillensis,  Stimpson  (PL  I.  fig.  5). 

Dromidia  antillensis,  Stimpsoij,  Notes  on  North  American  Crust.,  Ann.  Lye.  Nat.  Hist.,  vol.  vii. 
p.  71,  1859. 
„  „  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  vol.  viii.  No.  1,  p.  31,  1880. 

Habitat. — Off  Bahia  ;  7  to  20  fathoms. 

I  refer  to  this  species,  not  without  some  hesitation,  several  specimens  from  the  above 
locality.  These  agree  well  mth  the  original  description,  but  the  following  points  are  to 
be  noted  in  addition  to  those  enumerated  by  Stimpson.  The  carapace  presents  a  few 
slight  inequalities  on  the  posterior  branchial  and  cardiac  areas,  and  the  outer  angle  of  the 
orbit  is  fissured.  The  specimens  are,  with  a  single  exception,  females,  and  of  small  size, 
the  carapace  of  the  largest  measuring  13'5  mm.  in  length  by  13'8  mm.  in  breadth, 
whereas  Stimpson  gives  the  same  measurements  as  1*30  inch  by  1'28  inch,  .so  it  is  possible 
that  some  of  these  apparent  differences  may  be  due  to  immaturity. 

In  many  of  its  characters  this  species  resembles  Cryjitodromia  incisa.  Five  pairs  of 
abdominal  appendages  are  present  in  the  female,  the  penultimate  segment  apparently 
showing  no  trace  of  these ;  the  fir.st  pair  are  rudimentary,  the  second  long  and  slender. 
The  sternal  tubercle  is  placed  far  forwards  so  as  to  lie  immediately  behind  the  basal  joints 
of  the  external  maxilUpedes,  it  projects  considerably  from  the  segment,  and  shows  a 
slight  trace  of  bifurcation  in  front. 


^o^ 


Dromidia  s^wngiosa,  Stimpson  (PL  I.  fig.  6). 

Dromidia  spongiosa,  Stimpson,  Proo.  Acad.  Nat.  Sci.  Philad.,  p.  76,  1858. 
1         „  „  HeUer,  Reise  der  Novara,  Crust.,  p.  72,  1865. 

Habitat. — Simon's  Bay,  Cape  of  Good  Hope  ;  10  to  20  fathoms. 
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■ 
The  trunk  and  limbs  of  this  species  are  everywhere  covered  by  a  spongy  pubescence, 
and  the  dorsal  surface  of  the  carapace  is  marked  by  a  series  of  depressions  chiefly  on  the 
gastric  area.  The  cervical  and  gastro-cardiac  grooves  of  the  carapace  are  well  marked. 
The  median  rostral  tooth  is  of  large  size  and  partially  overhangs  the  basal  joints  of  the 
antennae  and  antennules.  A  small  fissure  is  present  on  the  lower  orbital  border,  near  the 
external  angle.     The  chelipedes  are  proportionately  of  large  size. 

The  original  specimens  came  from  the  Cape  of  Good  Hope.  The  Dromiid  from  St. 
Paul  referred  by  Heller  to  this  species  is  stated  to  have  no  orbital  fissure,  and  a  small 
tooth  present  near  the  posterior  part  of  the  lateral  border,  so  it  is  perhaps  a  distinct 
species.  Dromia  fulvo-hispida,  Miers,  from  Senegambia,  is  closely  allied,  l)ut  the 
carapace  shows  no  inequalities ;  it  is  possible,  however,  that  the  characters  of  this  last 
species  have  been  drawn  up  from  a  young  individual,  and  it  may  yet  have  to  be 
united  with  Dromidia  spongiosa. 

The  single  specimen  taken  by  the  Challenger  is  a  male  which  gives  the  following 
measurements:  breadth  of  carapace  13"5  mm.,  length  of  carapace  10'7  mm.,  of  chelipede 
18  mm.,  of  first  ambulatory  limb  14  mm. 

Dromidia  hicornis,  Studer. 

Dromidia  hicornis,  Studer,  "  Gazelle"  Crust.,  AbhanJl.  J.  k.  Akad.  d.  Wiss.  Berlin,  p.  20,  Taf.  i. 
fig.  9  a-b,  1883. 

Habitat. — Station  142,  off  the  Agulhas  Bank;  depth,  150  fathoms;  bottom,  green 
sand.     Four  specimens,  two  of  either  sex. 

Examples  were  dredged  by  the  "  Gazelle  "  in  or  near  the  same  locality  (south  of  the 
Cape  of  Good  Hope),  at  a  depth  of  117  fathoms,  on  a  sandy  and  stony  bottom. 


Genus  Eiidromia,  n.  gen. 

Carapace  convex,  scarcely  pilose,  ovate,  the  length  exceeding  the  breadth.  Palate 
with  an  elevation  on  each  side  as  in  Cryptodromia  and  Dromidia.  Frontal  region 
strongly  developed,  antennules  large.  Chelipedes  narrow,  the  carpal  and  propodal  joints 
but  slightly  dilated,  the  last  two  pairs  of  legs  subequal  and  of  very  small  size.  Sternal 
sulci  in  the  female  passing  forwards  to  the  posterior  border  of  the  segment  which  bears 
the  chelipedes,  where  they  meet  in  a  tubercle.  The  penultimate  abdominal  segment  of 
the  female  furnished  with  appendages. 

In  many  of  its  characters  this  genus  resembles  Dromidia,  but  it  is  sufl&ciently  dis- 
tinguished from  the  latter  by  the  shape  of  the  carapace,  the  prominent  frontal  region,, 
and  the  small  size  of  the  ultimate  and  penultimate  pairs  of  legs. 
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Eudromia  frontalis,  u.  sp.  (PI.  1.  fig.  7). 

Characters. — Carapace  convex,  somewhat  oval  in  shape,  the  length  considerably 
greater  than  the  breadth,  covered  by  a  brownish  film  which  is  composed  of  short,  densely 
arranged  hairs.  Front  bilobed,  with  a  whitisla  margin,  the  median  portion  horizontal 
and  hollowed  out  superiorly,  the  lobe  on  either  side  extending  from  the  anterior  end  of 
the  carapace  to  the  outer  orbital  angle  and  directed  almost  vertically  upwards.  The 
gastric  region  is  smooth  and  convex,  the  anterior  part  is  slightly  excavated  between 
the  two  frontal  lobes,  posteriorly  a  slight  transverse  depression  separates  it  from  the 
cardiac  area.  This  latter  region  presents  a  median  swelling  which  in  the  female  is 
composed  of  three  rounded  elevations.  The  branchial  and  hepatic  areas  are  also  smooth, 
and  the  cervical  groove  is  but  faintly  indicated  on  the  sides  of  the  carapace.  The  antero- 
lateral border  is  made  up  in  great  part  of  the  lateral  frontal  lobe  of  each  side,  which,  as 
previously  noted,  rises  to  a  considerable  height  above  the  level  of  the  adjacent  portion  of 
the  carapace,  the  remaining  part  is  short  and  curves  backwards  and  outwards  to  the  antero- 
lateral angle.  The  lateral  border  is  armed  in  front  by  a  prominent  blunt  spine,  and 
immediately  behind  this  come  one  or  two  smaller  processes ;  a  tooth  of  considerable  size 
is  placed  directly  behind  the  cervical  groove,  and  in  one  of  the  specimens  a  tubercular 
elevation  lies  half-way  between  this  last  and  the  posterior  border.  The  posterior  border 
shows  a  mesial  concavity. 

The  subhepatic  area  presents  a  rounded  tuberosity,  which  lies  between  the  antero- 
lateral angle  of  the  carapace  and  the  anterior  end  of  the  pterygostomial  area ;  in  front  it 
is  slightly  concave.  The  pterygostomial  area  is  smooth.  The  eyes  are  of  moderate  size, 
and  lie  in  orbits  which,  though  tolerably  deep,  are  yet  imperfect  above  ;  the  orbital  cavity 
is  overhung  by  the  lateral  rostral  lobe  on  each  side,  a  short  and  wide  fissure  occurs  on  the 
lower  border,  and  internal  to  this  a  prominent  tooth.  The  antennules  and  antennae  are 
both  placed  on  the  anterior  surface  of  the  frontal  lobes,  the  former  are  of  large  size, 
their  peduncles  exceeding  those  of  the  antennse.  The  antennal  peduncles  are  four-jointed, 
the  basal  joint  with  a  prominent  tubercle  for  the  opening  of  the  green  gland,  the  second 
joint  is  elongate  and  furnished  with  a  process  at  its  outer  and  distal  end,  the  flagellum 
is  sparingly  ciliated.  The  epistome  is  smooth  and  triangular,  directly  continuous  with 
the  median  frontal  prolongation  ;  its  buccal  margin  shows  a  central  notch,  and  a  bilobed 
process  exists  on  either  side.  The  external  maxillipedes  have  the  merus  shorter  than  the 
ischium  and  its  upper  border  oblique  ;  the  inner  border  of  the  ischium  is  raised  and 
fringed  by  long  hairs. 

The  chelipedes  are  slender  and  of  moderate  length,  the  joints  being  almost  uniform  in 
thickness.  The  merus  is  trigonal,  and  twice  the  length  of  the  carpus,  its  lower  border 
ending  in  a  rounded  prolongation.  The  carpus  has  its  superior  border  prolonged  into  an 
obtuse  tooth,  and  two  well-marked  and  somewhat  blunt  spines  project  outwards  from  the 
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anterior  end.  The  propodus  presents  a  sinuous  outline,  and  is  about  twice  the  length  of 
the  carpus ;  a  small  tubercle  exists  on  its  distal  end  opposite  the  upper  of  the  two  carpal 
spines,  the  superior  surface  is  slightly  hollowed  out,  and  two  tubercular  elevations  are 
placed  over  the  insertion  of  the  dactylus.  The  dactylus  is  acute,  and  both  it  and  the 
immobile  finger  are  sparingly  toothed,  and  possess  smooth  polished  tips.  The  first  and 
second  pairs  of  ambulatory  limbs  are  subequal,  and  in  addition  to  the  ordinary  brownish 
pubescence  possess  stiff  hairs  on  their  margins.  The  carpal  joints  are  dilated,  and  the 
upper  surface  is  divided  by  a  longitudinal  ridge  into  anterior  and  posterior  parts ;  the 
dactyli  are  long,  and  each  ends  in  a  yellow  claw,  a  few  short  yellowish  spines  also  exist 
on  the  inferior  border.  The  third  and  fourth  ambulatory  limbs  are  remarkably  small 
and  subequal  in  size,  the  proportions  of  the  joints  being  somewhat  similar  in  both.  The 
dactylus  is  short  and  curved,  and  in  each  case  lies  between  two  claw-like  prolongations  of 
the  propodus  ;  one  of  these  is,  however,  poorly  developed  in  the  third  pair.  The  coxae  of 
all  the  ambulatory  legs  are  fringed  with  long  hairs. 

The  abdomen  in  the  female  is  broad  and  rounded,  each  segment  (except  the  first) 
possessing  a  median  elevation,  and  on  either  side  of  this  a  small  projection  on  the  anterior 
edge  which  overlaps  the  preceding  segment.  In  the  male  the  seventh  segment  ends  in  a 
pointed  spine.  The  sternal  sulci  of  the  female  are  deeply  furrowed,  each  commences 
opposite  the  third  pair  of  ambulatory  limbs,  and,  passing  forwards  as  far  as  the 
posterior  border  of  the  chelipedal  segment,  ends  by  joining  its  fellow  in  a  raised 
tubercle  which  passes  some  short  distance  backwards  in  the  middle  line.  Six  pairs  of 
abdominal  appendages  are  present  in  the  female,  the  ultimate  pair  being  of  small  size. 
The  male  sexual  appendages  are  well  developed,  especially  those  of  the  first  pair. 

The  larger  (female)  specimen  gives  the  following  measurements  :  breadth  of  carapace 
11 '7  mm.,  length  of  carapace  15  mm.,  of  chelipede  20  mm.,  and  of  first  ambulatory  leg 
19*5  mm. 

The  peculiarly  bilobed  frontal  region,  and  the  small  size  of  the  two  last  pairs  of 
legs  (characters  which  I  regard  as  of  gelieric  importance),  at  once  distinguish  this  species 
from  all  other  known  Dromiids. 

Habitat. — Station  142,  oW  the  Agulhas  Bank  ;  depth,  150  fathoms;  bottom,  green 
sand.  Two  specimens  (male  and  female).  The  female  has  several  Foraminifera  attached 
to  its  carapace  and  limbs.     Dromidia  hicornis,  Studer,  was  taken  in  the  same  locality. 


Genus  Pseudodromia,  Stimpson. 

Pseudodromia,  StimpsoD,  Proc.  AcaJ.  Nat.  Sci.  Philad.,  p.  64,  1858. 

Carapace  elongated,    convex,   pubescent.     Facial    region   considerably  broader  than 
half  the  width  of  the  carapace.     Epistome  not  joined   to  the  front ;    palate  with  an 
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elevation  on  each  side.  Feet  presenting  a  general  similarity  to  those  of  Dromia,  but 
the  fifth  pair  exceeding  the  others  in  length,  much  longer  even  than  those  of  the  second 
pair.  Sternal  sulci  in  the  female  approximate,  scarcely  produced  as  far  as  the  segment 
which  bears  the  chelipedes,  ending  in  a  double  tubercle.^ 

Stimpson  also  states  as  a  generic  character  that  the  abdomen  is  but  slightly  indurated 
j)osteriorly.  There  can  be,  however,  little  doubt  that  this  is  a  misconception  founded  on 
the  examination  of  a  single  young  specimen. 


Pseudodromia  latens,  Stimpson  (PI.  I.  fig.  8). 

Fseudodromia  latens,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  78,  1858. 

Habitat. — Simon's  Bay,  Cape  of  Good  Hope  ;  10  to  12  fathoms.  A  single  male  speci- 
men protected  by  an  Ascidian. 

The  carapace  of  this  species  is  less  convex  than  usual,  the  gastric  and  cardiac  regions 
are  smooth  and  polished,  while  the  lateral  surfaces  are  clothed  with  silky  haii's.  The 
cervical  groove  is  particularly  well  marked  and  situated  far  back  on  the  carapace ;  it 
receives  the  carpus  of  the  fifth  pair  of  legs.  The  posterior  l^order  of  the  carapace  is  raised. 
The  frontal  region  is  remarkably  narrow,  and  the  rostrum  is  tridentate,  all  three  teeth 
being  directed  forwards.  A  ridge  passes  from  the  epistome  to  the  under  surface  of 
the  mesial  rostral  tooth,  and  separates  the  two  antennules ;  the  flagellum  of  the 
antennte  is  sparingly  ciliated.  The  subhepatic  regions  are  hollowed  out.  The  ischial 
joint  of  the  external  maxillipedes  is  slightly  excavated  inferiorly,  and  its  inner  border  is 
fringed  with  long  hairs.  The  chelipedes  and  first  two  pairs  of  ambulatory  legs  present  a 
denser  pubescence  than  the  ultimate  and  penultimate  pairs,  though  the  hairs  found  on 
the  latter  are  longer  and  more  silky.  The  dactyli  of  the  first  two  pairs  of  ambulatory 
legs  also  present  two  yellow  spines  on  the  under  surface  of  their  proximal  half.  The 
propodus  of  the  last  pair  gives  rise  to  two  minute  curved  spines  which  oppose  the 
dactylus.  The  abdomen  is  narrow,  and  the  segments  have  a  comparatively  smooth 
exterior.  The  single  specimen  taken  is  an  apparently  adult  male,  and  gives  the 
following  measurements  :  breadth  of  carapace  12  mm.,  length  of  carapace  16  mm., 
of  chelipede  17  mm.,  of  first  ambulatory  leg  16  mm.,  of  fourth  ambulatory  leg 
20  mm. 

Stimpson's  specimen  was  of  much  smaller  size  and  probably  immature ;  it  is 
interesting  to  note  that  it  was  also  taken  in  Simon's  Bay,  at  a  depth  of  12  fathoms. 

1  I  am  enabled  to  make  this  addition  to  Stimpson's  original  description  by  the  examination  of  a  specimen  from  the 
Tuticorin  Pearl  Banks,  in  the  collection  of  the  Government  Central  Musemn,  Madras  (belonging  to  a  new  species  'which 
I  propose  to  designate  Pseudodromia  integrifrons). 
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Genus  Hypoconcha,  Guerin-Meneville. 

Hypoconclia,  Gu^rin-M^neville,  Rev.  et  Mag.  Zool.,  s(5r.  2,  No.  6,  p.  333,  1854. 
„  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  G4,  1858. 

Carapace  flattened,  membranous  above ;  the  anterior  border  arcuate  and  sharply 
defined,  overhanging  a  triangular  frontal  region  the  apex  of  which  is  directed  downwards. 
External  maxillipedes  with  the  meral  joints  large,  and  the  external-lateral  angles  of  the 
latter  somewhat  produced  ;  the  exognath  robust.  The  ultimate  and  penultimate  pairs 
of  ambulatory  limbs  furnished  with  Y-shaped  dactyli.  Sternal  sulci  in  the  female 
widely  separate,  each  terminating  in  a  tubercle  opposite  the  basal  joint  of  the  second 
ambulatory  leg. 

The  members  of  this  genus  are,  so  far  as  is  known  at  present,  confined  to  the  West 
Indies  and  the  neighbouring  shores  of  America.  The  protection  which  so  many  Dromiids 
obtain  from  an  Ascidian  or  Sponge,  is  in  the  present  case  afi"orded  by  the  detached  valve 
of  a  Lamellibranch,  and  the  Hypoconcha  is  able  to  closely  adjust  the  chelipedes  and 
ambulatory  legs  to  the  under  surface  of  its  body.  The  genus  Conchoecetes,  established 
by  Stimpson  for  the  Cancer  artificiosa  of  Herbst — a  native  of  the  Chinese  seas, — also 
possesses  this  peculiar  habit,  as  well  as  an  Australian  species,  Dromia  conchifera, 
Has  well. 


Hypoconcha  sahulosa  (Herbst). 

Faux  Bernard  THermite,  Nicholson,  Essai  sur  I'Hist.  Nat.  de  Saint-Domingue,  p.  338,  pi.  vi. 

figs.  3,  4,  1776. 
Cancer  sahulosus,  Herbst,  Naturg.  Krabben  u.  Kjebse,  tab.  xlviii.  tigs.  2,  3,  1796. 
Faux  Bernard  I'Hermite  de  Nicholson,  Lamarck,  Hist.  anim.  sans  vert,  t.  v.  p.  264,  1818. 
Hypocoiicha  sabulosa,  Gu(Srin-M(5nevLlle,  Rev.  et  Mag.  Zool.,  s(5r.  2,  No.  6,  pi.  v.  p.  333,  1854. 
,,  „         Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  64,  1858. 

Habitat. — St.  Thomas,  West  Indies  ;  shallow  water. 

Two  adult  specimens  in  the  collection — a  male  and  a  female,  the  latter  bearing  ova- 
agree  with  Guerin-Meneville's  description  and  figure.^  The  last  two  abdominal  segments 
in  the  female  are,  however,  slightly  granulated,  a  character  which  Stimpson  assigns  to 
his  species  Hypoconcha  arcuata,  originally  taken  at  St.  Thomas. 

1  It  is  to  be  noted  that  in  this  author's  plate,  figures  1  and  5  represent  two  very  different  configurations  of  the 
anterior  border  of  the  carapace.  The  Challenger  specimens  agree  with  the  first  of  these,  in  which  the  border  is  well 
rounded  off  and  only  a  very  slight  concavity  exists  on  either  side. 


(zool.  CHALL.  EXP. — PART  Lxix. — 1887.)  Zzz  3 
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Family  II.  H  o  m  o  L  i  D  ^. 

Homoliem,  Milne-Edwards,  Hist.  Nat.  dcs  Crust.,  t.  ii.  p.  180,  1837  {part.). 

Carapace  quadrangular  or  sub  triangular.  Legs  flattened  (Homola),  or  remarkably 
long,  slender,  and  cylindrical  {Latreillia,  LatreiUoj)sis) ;  the  last  pair  of  small  size, 
prehensile  and  subdorsal  in  position.  Ocular  peduncles  usually  slender  and  of  great 
length ;  orbits  scarcely  represented.  Antennules  not  capable  of  retraction  into  special 
fossae.     Species  extending  to  moderate  depths. 

The  genus  LatreiUo'psis  forms  an  interesting  link  between  Homola  and  Latreillia,  and 
emphasises  the  necessity  (previously  pointed  out  by  De  Haan)  of  grouping  the  two  together. 
Dicranodromia,  A.  Milne-Edwards,  apparently  occupies  an  intermediate  position  between 
the  Dromidse  and  the  Homolidse ;  it  agrees  with  the  former  in  the  arrangement  of  the 
last  two  pairs  of  legs,  and  with  the  latter  in  the  absence  of  orbits  and  antennular  fossae. 
The  features  of  this  genus  appear,  however,  on  the  whole  to  warrant  its  position  in 
the  family  now  under  consideration. 

Genus  Homola,  Leach. 

Homola,  Leach,  Trans.  Linn.  Soo.  Lond.,  vol  xi.  p.  324,  1815;  Zool.  Miscell.,  vol.  ii.  tab.  Ixxxviii.,  1815. 
„         MUne-Edwards,  Hist.  Nat.  des  Crust.,  t.  ii.  p.  181,  1837. 
,,         De  Haan,  Crust.  Japon.,  p.  105,  1850. 

,,         Dana,  U.S.  Explor.  E.xped.,  vol.  xiii.,  Crust.,  part  i.  p.  403,  1852. 
,,         Heller,  Crust,  siidlichen  Europa,  p.  148,  1863. 

Carapace  quadrilateral,  of  greater  length  than  breadth,  terminating  anteriorly  in  a 
bi-  or  unidentate  rostrum,  the  sides  vertical.  Orbits  incomplete,  only  aflbrding  pro- 
tection to  the  basal  portion  of  the  eye-stalks.  Ocular  peduncles  composed  of  a  long, 
slender,  basal  part,  and  a  shorter  but  dilated  corneal  portion.  Antenules  not  placed  in 
special  fossae,  the  proximal  joint  of  the  peduncle  swollen,  the  second  and  third  joints 
slender.  Anteunal  peduncle  slender.  Chelipedes  of  moderate  size,  with  slender  dactyli ; 
ambulatory  limbs  long  and  compressed,  the  ultimate  pair  subdorsal  in  position,  and 
subcheliform.  Abdomen  composed  of  seven  segments,  of  which  the  first  five  bear 
appendages  in  the  female. 

The  previously  known  species  of  Homola  are  three  in  number,  viz.,  Homola  barbata 
(Herbst)  and  Homola  cuvieri,  Risso,  from  the  Mediterranean  and  adjacent  part  of  the 
Atlantic  (the  former  also  occurring  off"  the  east  coast  of  the  United  States  and  in  the 
West  Indies),  and  Homola  vigil,  A.  Milne-Edwards,  from  the  West  Indies.  To  these  the 
Challenger  collection  has  added  a  fourth  species  from  the  Eastern  seas.  All  of  these  live 
in  moderately  deep  water,  and  both  Homola  barbata  and  Homola  vigil  have  been 
obtained  from  considerable  depths. 
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Homola  orientalis,  n.  sp.  (PL  II.  fig.  1). 

Cliaracters. — Carapace  submembranous,  somewhat  flattened,  the  length  al)out  one- 
third  greater  than  the  breadth,  the  sides  parallel  and  the  regions  not  well  marked. 
Frontal  region  deflexed,  the  rostrum  terminating  in  two  subacute  spines  which  are 
directed  forwards.  Gastric  area  slightly  convex,  armed  with  nine  rounded  tubercular 
processes  arranged  after  the  manner  of  the  spines  in  Homola  barbala  (Herbst),  and  some- 
what hollowed  out  mesially,  the  shallow  groove  thus  formed  continued  on  to  the  rostral 
process.  Hepatic  area  armed  with  two  l)lunt  spines  as  in  Homola  barbata,  and  of  these 
the  larger  and  more  external  marks  the  commencement  of  the  lateral  border  of  the  cara- 
pace, the  second  is  situated  in  a  line  between  the  former  and  the  outer  gastric  tubercle. 
A  line  continued  along  the  outer  border  of  the  carapace  passes  between  the  two  hepatic 
spines,  so  that  the  antero-lateral  sj^ine  is  perhaps  more  correctly  referred  to  the  sul^hepatic 
region  of  the  carapace.  The  antero-lateral  border  presents  a  slight  concavity ;  it  is 
marked  by  a  prominent  spine  over  the  basal  portion  of  the  ocular  peduncle,  and  external 
to  this  a  rounded  groove  into  which  the  ocular  peduncle  fits.  This  border  ends  in  two 
or  three  insignificant  tubercles  in  front  of  the  subhepatic  region.  The  lateral  border  is 
armed  in  front  by  the  prominent  spine  already  alluded  to,  posterior  to  this  are  two 
subacute  tubercular  spines  of  no  great  size,  and  a  series  of  minute  rounded  tubercles 
continued  almost  to  the  jjosterior  end.  The  posterior  border  is  slightly  raised,  and  has  a 
mesial  curve  directed  forwards,  the  first  abdominal  segment  fitting  into  a  well-marked 
depression.  The  cervical  groove  is  ill-defined  ;  it  passes  to  the  margin  of  the  carapace 
between  the  first  two  spines  of  the  lateral  border,  and  there  becomes  lost,  its  position 
being  marked  on  the  surface  of  the  carapace  by  an  oblique  elevation  which  runs  in  towards 
the  cardiac  area. 

The  ocular  peduncles  are  remarkably  long,  the  basal  portion  slender  and  cylindrical, 
the  terminal  part  slightly  constricted  near  the  middle,  and  bearing  a  dilated  cornea.  The 
basal  joint  of  the  antennular  peduncle  is  short  and  of  irregular  shape,  the  second  joint  is 
considerably  longer  than  the  terminal  one  ;  the  flagella  are  of  small  size.  The  antennal 
peduncle  is  about  equal  in  length  to  the  eye-stalk,  and  composed  of  four  joints,  the  first 
of  which  has  a  well-marked  auditory  tubercle,  the  second  is  armed  superiorly  with  a  spine 
which  projects  over  the  next  joint,  the  penultimate  is  long  and  cylindrical,  and  about  three 
times  the  length  of  the  terminal  one ;  the  flagellum  is  about  twice  the  length  of  the 
carapace.  The  epistome  bears  a  well-marked  blunt  spine,  from  which  a  ridge  is 
continued  to  the  under  surface  of  the  rostrum.  The  subhepatic  region  is  di^dded  into 
two  parts  by  a  groove  which  is  directed  obliquely  forwards ;  a  few  small  tubercles  are 
present  on  the  posterior  division,  while  the  anterior  possesses  many  short  and  stout  sub- 
acute spines  ;  several  minute  tubercles  are  present  also  on  the  pterygostomial  area.  The 
external  maxillipedes  bear  a  close  resemblance  to  those  of  Homola  bar^bata  as  figured  by 
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Milne-Edwards  and  Heller,  the  chief  characteristic  being  the  rounded  lobe  on  the  outer 
border  of  the  meral  joint. 

The  chelipedes  are  of  moderate  length,  and  pubescent  towards  their  termination ;  the 
meral  joint  is  trigonal,  and  each  of  the  three  borders  is  armed  with  a  row  of  acute 
spiuules,  those  on  the  inner  border  being  of  very  small  size ;  the  carpus  is  about  half  the 
length  of  the  propodus,  and  bears  several  spinules  on  its  outer  surface  and  upper  border. 
The  propodus  is  without  spines,  the  fingers  also  are  unarmed,  each  presents  a  thin 
cutting  edge,  and  is  slightly  bent  inwards.  The  three  anterior  pairs  of  ambulatory  limbs 
are  moderately  long,  compressed,  and  pubescent,  the  second  and  third  pairs  subequal  in 
length,  the  merus  is  longitudinally  canaliculate  above,  and  its  anterior  border  is  armed 
with  from  three  to  five  acute  curved  spinules,  a  few  of  smaller  size  existing  on  the 
posterior  border ;  the  propodus  is  canaliculate  both  above  and  below,  and  its  posterior 
border,  as  well  as  that  of  the  dactylus,  is  armed  with  a  series  of  horny  spines  which  are  more 
numerous  and  shorter  on  the  latter  joint ;  the  dactylus  is  also  grooved  on  both  surfaces, 
and  its  tip  is  acute  and  slightly  recurved.  The  ultimate  pair  of  legs  are  subdorsal  and  have 
the  dactyli  and  propodi  greatly  reduced  in  size ;  the  merus  bears  a  single  spine  on  its 
anterior  and  distal  border,  while  the  posterior  border  possesses  three  of  larger  size ;  the 
short  curved  dactylus  is  opposed  to  the  propodus,  which  is  likewise  bent,  and  the  latter 
is  armed  with  several  long  and  delicate  spines. 

The  seven  abdominal  segments  in  the  female  are,  with  the  exception  of  the  first  three, 
broad  and  unarmed,  but  slightly  pubescent ;  the  second  bears  a  pointed  tubercle,  and  a 
rounded  elevation  is  present  on  the  third ;  the  seventh  has  the  apex  acuminate.  Five 
pairs  of  abdominal  appendages  are  present,  the  first  pair  rudimentary. 

Breadth  of  carapace  13 '5  mm.,  length  of  carapace  17  mm.,  of  second  ambulatory  leg 
41  mm.,  of  fourth  ambulatory  leg  23  mm.,  of  chelipede  24*3  mm. 

The  above  description  and  measurements  are  taken  from  the  Zebu  specimen  (a 
female).  The  Ki  specimen  {a  male)  is  in  a  very  imperfect  condition,  only  the  proximal 
joints  of  the  limbs  being  present ;  it  differs,  moreover,  in  having  no  pubescence  on  the 
carapace  or  abdomen. 

Habitat. — Station  192,  ofi"  Little  Ki  Island;  depth,  140  fathoms;  bottom,  blue  mud. 

Station  209,  off  Zebu,  Philippine  Islands  ;  depth,  95  fathoms  ;  bottom,  blue  mud. 

Genus  Homologenus,  A.  Milne-Edwards. 
Homolopsis,^  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  vol.  viii.  No.  1,  p.  34,  1880. 
"  This  genus  differs  from  Homola   in  the  more  rounded  and    more  ovoid  form  of 
the   carapace,    in    the    great    development    of  the  rostrum,    in    the  form  of  the  eyes, 
which  are  very  small  and  not  narrowed  at  their  base,  and  in  the  feebleness  of  the  legs." 

•  The  name  Hmiwlopsis  being  preoccupied  in  Zoology,  Professor  Milne-Edwards  has  suggested,  in  a  letter  to  the 
writer,  that  given  above. 
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Homologenus  sp.  {^:),juv.  (PI.  II.  fig.  2). 

To  this  but  slightly  characterised  genus  I  refer  with  considerable  hesitation  a  small 
and  apparently  immature  specimen  (PI.  XL  fig.  2).  I  have  not,  however,  ventured  to 
assign  a  name  to  this,  but  merely  indicate  its  more  important  features. 

Carapace  ovoid,  submembranous,  with  the  regions  fairly  marked,  terminating 
anteriorly  in  three  spines,  the  median  being  the  rostrum,  the  lateral  slightly  longer  and 
more  slender,  situated  one  over  the  insertion  of  each  eye.  The  gastric  region  bears  a 
few  spinules,  and  a  small  spine  is  present  on  each  branchial  area.  Eyes  of  moderate  size, 
the  cornese  dilated  ;  ocular  peduncles  short  and  moderately  stout.  The  second  segment 
of  the  antennal  peduncle  is  armed  with  a  spine  on  its  outer  border.  The  external 
maxiUipedes  are  slender,  the  merus  is  shorter  than  the  ischium  and  without  the  dilata- 
tion present  in  the  species  of  Homola. 

Chelipedes  long  and  slender,  all  the  joints  furnished  with  a  series  of  spinules  on  the 
upper  and  lower  borders,  and  a  few  scattered  hairs  ;  the  fingers  are  incurved  and  bent 
over  one  another  at  the  tips.  Ambulatoiy  limbs  long  and  slender,  the  dactyli  but 
slightly  curved  ;  the  last  pair  of  small  size  and  subdorsal  in  position. 

Abdomen  narrow,  composed  of  seven  segments  (including  the  telson)  ;  the  second 
to  the  sixth  segment  each  with  a  pair  of  biramous  appendages,  all  well  developed 
with  the  exception  of  the  last  pair,  which  form  with  the  telson  a  small  swimming 
fan. 

The  single  example  diflers  from  specimens  of  Homologenus  taken  by  the  "  Blake  " 
and  "  Talisman  "  exj^editions,  in  the  form  of  the  abdomen  and  the  larger  eyes.  It  is 
apparently  very  young,  and  exhibits  a  slight  advance  from  the  Megalopa  stage ;  possibly 
it  was  captured  in  the  surface  or  intermediate  waters.  The  following  are  the  measure- 
ments : — Breadth  of  carapace  4*5  mm.,  length  of  carapace  5'5  mm.,  of  chelipede  12  mm., 
of  longest  ambulatory  leg  24  mm. 

Habitat. — Station  196,  ofi"  Gilolo  Island;  depth,  825  fathoms;  bottom,  hard  ground. 


Genus  Latreillopsis,  n.  gen. 

Carapace  rectangular,  the  surface  irregular ;  frontal  region  moderately  wide,  with  a 
median  spiniform  rostrum  and  a  supraorbital  spine  on  each  side.  Ocular  peduncles  with 
the  basal  segment  narrow,  cylindrical,  and  elongated,  the  cornese  dilated.  Antennules 
and  antennae  as  in  Homola.  External  maxillipedes  similar  to  those  of  Homola,  but  the 
merus  more  regularly  four-sided.  Chelipedes  and  ambulatory  limbs  slender,  cylindrical, 
and  of  considerable  length,  the  last  or  subdorsal  pair  formed  as  in  Homola,  but  exceeding 
the    chelipedes   in   length ;    the   dactyli  smooth  and   remarkably   slender.     Abdominal 
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segments  broad  and  well  developed  in  the  female  ;  five  pairs  of  appendages  present. 
Special  features  of  the  male  unknown. 

Latreillopsis  occupies  an  intermediate  position  between  the  genera  Homola  and 
Latreillia.  From  Homola  it  is  distinguished  by  the  arrangement  of  the  rostrum  and 
supraorbital  spines,  the  greater  length  of  the  ocular  peduncles,  and  more  especially 
by  the  elongated  cylindrical  legs.  In  Latreillia,  on  the  other  hand,  the  frontal  region 
is  narrow  and  produced  so  as  to  give  the  carapace  a  triangular  outline,  the  supraorbital 
spines  are  more  strongly  developed,  and  the  eye-stalks  and  legs  are  of  greater  length. 

It  is  to  be  noted  that  Station  209,  at  which  the  single  specimen  of  Latreillopsis 
occurred,  is  one  of  the  two  localities  in  which  species  of  Homola  and  Latreillia  were  taken 
by  the  ChaUeuger. 

Latreillopsis  hispinosa,  n.  sp.  (PI.  II.  fig.  3). 

CJiaracters. — Carapace  somewhat  rectangular,  the  length  greater  than  the  breadth, 
the  surface  irregular.  Frontal  region  with  three  long  acute  spines,  of  these  the  median 
or  rostrum  is  directed  forwards  and  is  about  half  the  length  of  the  other  two,  which  are 
supraorbital  in  position,  and  placed  as  regards  the  rostrum  at  an  angle  of  about  45". 
Gastric  region  swollen,  armed  posteriorly  with  a  rounded  tubercle  and  a  transverse  row 
of  slight  elevations  in  front  of  this.  Cardiac  and  branchial  areas  not  sharply  distinct 
from  one  another,  their  surfaces  with  numerous  irregularities.  The  pterygostomial  area 
partly  appears  on  the  dorsal  surface,  and  gives  rise  to  a  well-defined  elevation  about  tin- 
middle  of  the  lateral  border ;  anteriorly  it  is  separated  from  the  hepatic  and  subhepatic 
regions  by  a  deep  groove.  The  hepatic  and  subhepatic  areas  .are  apparently  fused 
to  form  an  oblique  oval  elevation  capped  by  two  acute  anteriorly  directed  spines 
(hence  the  specific  name),  the  superior  of  which  is  equal  in  size  to  the  rostrum,  the 
inferior  slightly  shorter ;  this  region  is  separated  from  the  margin  of  the  buccal  cavity 
by  a  narrow  groove.  The  epistome  is  somewhat  triangular,  and  the  buccal  margin 
remarkably  pronounced,  with  two  subacute  lobes  near  the  upper  angle  on  each  side. 

The  eyes  are  of  moderate  size,  and  the  corneae  dilated  ;  the  basal  segment  of  the 
peduncle  is  long  and  cylindrical.  The  antennules  have  their  basal  segment  dilated,  and 
the  second  and  thii'd  joints  cylindrical;  the  fiagella  are  of  small  size.  Situated  between  the 
basal  joints  of  the  antennules,  and  on  that  portion  of  the  epistome  which  passes  towards  the 
frontal  region,  is  a  small  unpaired  tubercle.  The  antennal  peduncle  is  apparently  composed 
of  four  segments  :  the  first  is  of  small  size  and  bears  a  rounded  tubercle  on  its  inner  surface 
(it  is  also  overhung  by  a  small  acute  spine  which  rises  from  the  frontal  margin) ;  the 
second  joint  is  stouter  than,  and  about  half  the  length  of,  the  third,  it  bears  a  short 
prolongation  at  its  inner  border  and  distal  end ;  the  third  and  fourth  segments  are 
slender  and  cylindrical,  the  ultimate  about  one-third  the  length  of  the  penultimate ;  the 
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flagella  have  been  accidentally  removed  in  the  single  specimen.  The  external  maxilli- 
pedes  have  the  dactylus  and  propodus  subequal,  and  longer  than  the  carpus  ;  the  merus 
is  of  large  size  and  somewhat  rectangular,  the  outer  surface  is  concave  from  side  to  side, 
and  the  outer  border  slightly  convex  ;  the  ischium  is  smaller  in  size,  and  the  outer  border 
slightly  concave ;  the  exognath  extends  almost  to  the  end  of  the  merus. 

The  chelipedes  are  long,  slender,  and  smooth,  a  small  spine  is  placed  at  the  distal  end 
of  the  merus  on  its  upper  surface,  and  a  second  is  similarly  situated  on  the  ischium.  The 
propodus  and  merus  are  subequal,  and  the  former  is  about  twice  the  length  of  the  carpus. 
The  digits  are  slightly  incurved,  and  their  apices  cross  one  another  ;  the  opposed  edges 
are  thin  and  entire.  The  ambulatory  limbs,  with  the  exception  of  the  last  pair,  are  long 
and  slender ;  a  spine  of  moderate  size  is  placed  at  the  distal  end  of  the  merus.  The 
propodus  is  three  times  the  length  of  the  carpus  and  slightly  curved  ;  the  dactylus  is 
about  half  the  length  of  the  propodus,  remarkably  slender  and  well  curved.  The  last 
pair  of  legs  are  also  slender  and  longer  than  the  chelipedes  ;  the  merus  slightly  exceeds 
the  carpus  in  length,  and  is  armed  with  a  distal  spine ;  the  dactylus  is  remarkably 
small  and  but  slightly  curved,  with  its  edge  dentate,  it  is  folded  over  the  short  propodus, 
the  margin  of  which  bears  a  double  row  of  spines. 

The  abdomen  is  composed  of  seven  segments  including  the  telson,  which  is  of  small 
size,  triangular  and  pointed ;  the  fifth  segment  shows  the  greatest  width.  The  lateral 
margins  are  fringed  with  hairs,  and  there  is  a  central  rounded  prominence  running  along 
the  dorsal  surface  of  each  segment,  which  becomes  tuberculate  on  the  second,  third, 
and  fourth,  a  small  spine  is  also  present  at  the  distal  end  of  the  sixth  segment.  Five 
pairs  of  appendages  are  present  on  the  first  five  segments,  the  first  pair  uniramous  and  of 
small  size,  the  remainder  biramous.  The  telson  fits  into  a  depression  between  the  bases 
of  the  external  maxillipedes.  In  the  female  the  sternum  between  the  bases  of  the  legs 
of  the  third  pair  exists  as  a  transverse  somewhat  curved  ridge. 

Breadth  of  carapace  10-5  mm.,  length  of  carapace  14  mm.,  of  chelipede  26  mm.,  of 
longest  ambulatory  leg  63  mm.,  of  last  leg  33  mm. 

The  single  specimen  taken  is  a  female,  unfortunately  not  in  a  good  state  of  preservation. 

Habitat. — Station  209,  off  Zebu,  Philippine  Islands  ;  depth,  95  fathoms ;  bottom, 
blue  mud. 


Genus  Latreillia,  Roux. 

Latreillia,  Roux,  Criistac6s  de  la  Mediterranee  et  de  son  Littoral,  livr.  v.  pi.  xxii.  1828. 
„         Milne-Edwards,  Hist.  Nat.  des  Crust.,  t.  i.  p.  277,  1834. 
„         De  Haan,  Crust.  Japon.,  p.  10.5,  1850. 

Carapace  elongate,  trigonal,  not  covering  the  coxse  of  the  legs  ;  the  anterior  part  sub- 
cylindrical.  Frontal  region  narrow,  terminating  in  three  spines  ;  the  two  lateral  placed 
over  the  eyes,  slender,  acute,  diverging ;  the  median  short  and  acute.    Antennules  equalling 
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the  supraorbital  spines  in  length,  separated  at  the  base  by  a  partition ;  the  first  joint 
dilated,  the  second  and  third  cylindrical.  Antennse  rudimentary,  not  equalling  the  ocular 
peduncles  in  length  ;  the  first  joint  narrow  and  about  equal  to  the  third  in  length,  the 
second  twice  as  long.  Ocular  peduncles  very  long  and  slender,  cylindrical,  turned  for- 
wards, diverging  in  the  same  way  as  the  supraorbital  spines.  External  maxillipedes  with 
the  inner  margin  of  the  ischium  and  merus  pilose,  not  spiny,  the  outer  border  of  the 
latter  joint  slightly  concave.  Legs  very  long,  slender,  and  cylindrical,  the  fifth  pair  of 
small  size  and  subdorsal  in  position.  Abdomen  folded  under  the  thorax,  composed  of 
seven  segments  in  the  male,  of  five  in  the  female ;  five  pairs  of  abdominal  appendages 
present  in  the  female. 

This  very  characteristic  genus  includes  four  species,  viz.,  LatreilUa  elegans,  Roux, 
from  the  Mediterranean  and  east  coast  of  the  United  States,  LatreilUa  valida  and 
LatreilUa  phalangium,  both  of  De  Haan,  from  the  Japanese  and  neighbouring  seas,  and 
a  fourth  from  the  Australian  coasts,  described  below. 

LatreilUa  valida,  De  Haan. 

LatreilUa  valida,  De  Haan,  Crust.  Japon.,  p.  107,  tab.  xxx.  fig.  1,  1850. 
Habitat. — Station  209,  oif  Zebu,  Philippine  Islands ;    depth,  95  fathoms ;    bottom, 
blue  mud. 

A  female  with  ova  is  apparently  referable  to  this  species.  It  corresponds  closely  to 
the  original  description,  with  the  exception  that  the  merus  of  the  chelipedes  is  three- 
and  not  five-spined ;  the  supraorbital  spines  also  exhibit  a  minute  spinule  on  the  inferior 
surface,  whereas  they  are  stated  by  De  Haan  to  be  entire. 

LatreilUa  australiensis,  n.  sp.  (PL  II.  fig.  4). 

Characters. — Carapace  subtriangular,  the  frontal  region  narrow.  The  rostrum  is  of 
small  size,  considerably  deflexed  and  acute  ;  the  supraorbital  spines  are  slightly  more  than 
half  the  length  of  the  ocular  peduncles,  with  a  slight  downward  curve,  and  two  to  three 
minute  spinules  are  present  on  the  outer  surface  in  the  female.  The  surface  of  the 
carapace  is  irregular  and  somewhat  glabrous,  the  regions  fairly  marked  but  without 
spines.     The  buccal  or  subhepatic  swelling  is  prominent,  but  unarmed  in  both  sexes. 

The  ocular  peduncles  have  the  basal  joint  remarkably  long  and  slender,  the  cornese 
dilated.  The  antennules  are  about  equal  in  length  to  the  supraorbital  spines,  their  basal 
joint  subglobose.  The  antennse  are  remarkably  short  and  slender,  apparently  not 
equalling  the  antennules  (the  imperfect  nature  of  the  specimens  renders  this  point 
doubtful).  The  epistome  is  smooth  and  lengthened  Out  antero-posteriorly.  The  external 
maxillipedes  have  the  merus  and  ischium  subequal  in  length ;    the  former  presents  a 
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concavity  on  its  antero-external  border,  and  is  wider  than  the  Latter ;    the  cxognath  is 
very  slender. 

The  chelipedes  are  slender,  and  the  terminal  joints  but  little  dilated,  the  merus  is 
armed  with  three  spinules  on  its  anterior  border  and  two  on  the  posterior  (in  each  case 
one  of  these  overhangs  the  insertion  of  the  carpus)  ;  the  remaining  joints  are  smooth. 
The  fingers  are  incurved,  and  their  apices  cross  ;  they  possess  a  thin,  entire,  cutting  edge. 
The  ambulatory  limbs  have  the  meral  joints  fringed  with  spinules  on  both  the 
anterior  and  posterior  borders,  but  more  numerous  on  the  posterior,  a  few  similar  pro- 
cesses are  present  on  the  carpi,  and  a  few  very  minute  horny  spinules  on  both  borders  of 
the  propodus  ;  the  distal  end  of  this  last  joint  gives  rise  posteriorly  to  three  or  four  horny 
spines  articulated  to  a  dilated  portion  of  this  segment ;  the  digits  are  but  slightly  curved. 
The  last  pair  of  legs  are  subdorsal  in  position  and  of  very  small  size,  their  total  length  not 
equalling  the  meral  joint  of  the  preceding  pair;  the  merus  is  armed  with  spinules 
especially  on  its  posterior  border  ;  the  carpus  and  propodus  are  subequal  in  length,  the 
former  is  somewhat  flattened  and  dilated  towards  its  distal  end,  and  armed  with  spinules 
on  both  sides  ;  the  dactylus  is  very  minute  and  opposed  by  a  single  spine  on  the  posterior 
border  of  the  propodus. 

In  the  female  the  second  and  third  abdominal  segments  are  each  provided  with  a 
dorsal  spine ;  the  fourth  is  glabrous  and  shield -shaped,  its  anterior  border  with  a  small 
tubercular  spine  on  each  side,  and  halfway  down  the  outer  surface  a  rounded  elevation 
on  either  side  ;  there  is  also  a  median  rounded  elevation  running  from  end  to  end ;  the 
telson  is  of  small  size,  and  its  apex  acute.  Five  pairs  of  appendages  are  present ;  the 
first  pair  of  small  size,  uniramous,  and  united  at  their  bases.  The  fourth,  fifth,  and 
sixth  abdominal  segments  in  the  male  are  devoid  of  spines. 

A  male  specimen  gives  the  following  measurements:- — Length  of  carapace  10  mm.,  of 
chebpede  32  mm.,  of  second  leg  63  mm.,  of  last  leg  22  mm.,  of  ocular  peduncle  7  mm., 
of  supraorbital  spine  4  mm.     A  female  specimen  is  somewhat  lai'ger. 

This  species  belongs  to  the  section  of  the  genus  in  which  the  last  pair  of  legs  do  not 
extend  beyond  the  meral  joint  of  the  preceding  pair.  It  difi"ers  from  Latreillia  phalan- 
gium,  De  Haan,  in  the  absence  of  cardiac  and  buccal  spines,  and  in  the  presence  of  only 
two  spines  on  the  fourth  abdominal  segment  of  the  female. 

Habitat. — Station  163a,  ofi"  Twofold  Bay,  Australia;  depth,  150  fathoms;  bottom, 
green  mud.  Two  adult  specimens,  male  and  female,  the  latter  bearing  ova,  and  the 
remains  of  a  third  immature  individual. 

Ofi"  Port  Jackson  ;  depth,  30  to  35  fathoms ;  bottom,  hard  ground.  Two  young 
examples,  male  and  female. 
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RANINIDEA. 

Raniniens,  Milne-Edwards,  Hist.  Nat.  des  Crust,  t.  ii.  p.  190,  1837. 

Maninoidea,  De  Haan,  Crust.  Japon.,  p.  136,  1850. 

Raninidea,  Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Crust.,  part  i.  p.  400,  1852. 

Carapace  ovato-oblong,  smooth,  the  regions  not  defined ;  frontal  margin  of  variable 
width.  Ambulatory  limbs  with  broad  flattened  dactyli ;  the  last  pair  of  small  size  and 
subdorsal  in  position.  Abdomen  short,  semi-extended,  not  folded  under  the  thorax,  with 
four  pairs  of  appendages  in  the  female.  Sterna  of  the  thoracic  legs  fused  to  form  a 
ventral  shield  which  is  wide  anteriorly.  External  maxillipedes  moderately  elongate. 
Eyes  placed  in  well-marked  orbits ;  antennules  not  furnished  with  special  fossse, 
and  placed  to  a  certain  extent  behind  the  antennae.  Vasa  deferentia  protruded 
in  the  males. 

There  can  be  no  doubt  that  the  Raninidea  have  many  characters  in  common  with  the 
Brachyura,  indeed  Dr.  Boas  places  them  without  any  hesitation  in  the  latter  section. 
According  to  this  observer,  the  position  of  the  female  genital  openings  is  entirelj' 
due  to  the  extreme  narrowing  of  the  thoracic  sterna  which  has  taken  place.  In  many 
of  their  external  features  they  show  a  decided  resemblance  to  the  Oxystomatous 
Brachyura. 

The  members  of  this  small  and  distinct  group  form  a  single  family.  Little  appears 
to  be  known  as  to  their  habits,  but  according  to  Adams  and  White  they  are  swimming 
Crustacea  inhabiting  deep  pools  of  coral  ledges,  and  moving  by  rapid  jerks  like  the 
Galathese.  It  seems  probable,  however,  that  some  of  them  at  least  burrow  in  sand  or 
mud  like  the  Hippidea,  to  which  they  bear  some  resemblance  in  the  structure  of  the  legs. 
They  are  almost  entirely  confined  to  the  tropics,  only  a  few  occurring  in  the  warmer 
temperate  seas,  wdiere  they  live  in  shallow  and  moderately  deep  water,  apparently  not 
venturing  beyond  a  depth  of  300  fathoms. 

The  genera  may  be  grouped  as  follows  : — 

1.  External  maxillipedes  with  the  ischium  longer  than  the  merus — ■ 


Ranina,  Lamarck. 
Raninoides,  M.-Edw. 
Notopus,  De  Haan. 


Noto'poide.s,  n.  gen. 

Zanclifer,  n.  gen. 

Cosvionotiis,  Adams  and  White  (?). 


Raninops,  A.  M.-Edw.  (1). 
II.  External  maxillipedes  with  the  ischium  shorter  than  the  merus. 
Ranilia,  M.-Edw.  |  Lyreidus,  De  Haan. 
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Family  R  A  N  i  n  i  D  ^. 
Raninidee,  Dana,  U.S.  Explor.  Exped.,  vol.  xiv.,  Crust.,  part  ii.  p.  1428,  1852. 

Genus  Raninoides,  Milne-Edwards. 

R(xninoides,  Milne-Edwards,  Hist.  Nat.  des  Crust.,  t.  ii.  p.  19G,  1837. 

„  Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Crust.,  part  i.  p.  403,  1852. 

Carapace  ovately  oblong,  smooth,  convex  from  side  to  side.  Fronto-orbital  border 
horizontal,  slightly  narrower  than  the  carapace  at  its  middle,  with  a  triangular  rostrum. 
Ocular  peduncles  capable  of  retraction  into  well-defined  orbits,  with  the  terminal  joint 
basally  dilated  ;  the  cornete  of  small  size.  Antennal  peduncle  of  large  size  (especially 
the  second  joint),  the  flagellum  minute.  Antennules  well  developed.  External  maxilli- 
pedes  elongate,  the  merus  considerably  shorter  than  the  ischium ;  the  three  terminal 
joints  of  small  size,  inserted  near  the  apex  of  the  merus.  Sternal  shield  broad  anteriorly, 
widely  separating  the  legs  of  the  first  two  pairs,  and  becoming  narrower  between  those  of 
the  third  pair.  Last  pair  of  legs  short  and  filiform,  situated  above  and  in  front  of  the 
penultimate  pair. 

Raninoides  personatus,  White,  MS.  (PL  II.  fig.  5). 

C7ia7"ac<e?'S.— Carapace  with  its  length  nearly  twice  as  great  as  the  breadth,  smooth  and 
polished,  but  minutely  punctate,  especially  towards  the  frontal  margin ;  the  regions  not 
indicated.  The  fronto-orbital  border  is  straight,  the  lateral  borders  curved.  The  rostrum 
is  prominent  and  entire,  its  apex  obtusely  rounded,  and  the  upper  surface  smooth.  The 
orbital  border  is  fringed  with  hairs,  and  possesses  an  internal  pointed  lobe  on  each  side 
of  the  rostrum,  separated  by  a  deep  fissure  from  a  larger  and  squarer  external  lobe ;  a 
smaller  fissure  separates  this  last  from  the  prominent  antero-lateral  spine.  The  lateral 
border  may  be  said  to  commence  at  the  antero-lateral  angle  in  the  aforesaid  spine,  which 
is  acute  and  slightly  incurved ;  at  a  short  distance  posterior  to  it  is  a  similar  but  slightly 
larger  spine  ;  for  its  posterior  half  this  border  exhibits  a  narrow  raised  and  beaded  line. 

The  eyes  are  of  moderate  size,  and  the  orbits  fringed  with  hairs  both  above  and 
below.  The  basal  joint  of  the  antennular  peduncle  is  moderately  dilated  and  jDartly  con- 
cealed by  the  tips  of  the  external  maxillipedes  and  by  the  antennal  peduncles ;  the 
second  and  third  joints  are  subequal  in  length  ;  the  flagella  are  moniliform.  The  antennal 
peduncle  is  four-jointed,  the  second  joint  of  large  size  with  a  strong  prolongation  from 
its  outer  and  distal  border,  the  fourth  of  small  size,  and  the  flagellum  short ;  the  thiixl 
and  fourth  joints  give  rise  to  numerous  long  hairs.  The  pterygostomial  areas  are  strongly 
granulated  as  well  as  slightly  pubescent.  The  external  maxillipedes  are  very  long  and 
narrow,  their  apices  completely  covering  the  epistomial  region  ;  the  ischium  is  about  one- 
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third  longer  than  the  merus,  and  both  possess  a  raised  inner  margin  which  carries  a 
fringe  of  hairs  ;  the  merus  is  slightly  granulated,  and  furnished  with  a  strong  fringe  of 
hairs  on  the  outer  border;  the  three  terminal  joints  are  of  very  small  size,  and  inserted 
opposite  a  slight  depression  near  the  end  of  the  merus ;  the  exognath  extends  to  the  end 
of  the  ischium.  The  thoracic  sternal  region  is  smooth  and  polished,  with  a  depression 
opposite  the  second  pair  of  legs,  and  an  acute  granular  projection  on  each  side  between 
the  basal  joints  of  the  first  and  second  legs. 

The  chelipedes  are  more  than  half  the  length  of  the  carapace ;  the  ischium  with  a 
small  acute  spine  on  its  anterior  border ;  the  merus  dilated  and  smooth,  except  on  its 
inferior  surface,  where  it  is  slightly  granulated  ;  the  carpus  about  half  the  length  of 
the  merus,  with  two  anteriorly  directed  sjjines  on  its  upper  surface  (of  which  the 
external  is  larger)  ;  the  propodus  is  somewhat  flattened,  with  a  single  curved  spine 
above,  and  three  on  the  lower  edge,  the  immobile  finger  is  set  nearly  at  a  right  angle  to 
the  main  body  of  the  propodus,  and  its  inner  edge  is  dentate ;  the  dactylus  is  entire, 
slender  and  acute.  The  ambulatory  limbs  are  smooth  and  polished,  increasing  in  size 
from  before  backwards  till  the  penultimate  pair  is  reached  ;  the  propodus  of  the  first  and 
second  pairs  is  produced  into  a  rounded  anterior  lobe  which  is  absent  from  the  third  pair, 
but  these  last  have  a  well-marked  posterior  lobe  ;  the  dactyli  are  somewhat  ovoid,  those 
of  the  first  and  second  pairs  with  acute  apices  ;  the  legs  of  the  third  pair  are  fringed  with 
hairs  (especially  their  dactyli  and  propodi),  the  two  anterior  pairs  are  more  sparsely 
clothed.  The  last  pair  of  legs  are  about  half  the  length  of  the  penultimate  pair,  with 
the  propodus  and  carpus  subequal ;  the  dactylus  is  very  minute  and  scarcely  curved. 

The  abdominal  segments  are  smooth  and  polished  above,  ciliated  laterally ;  they 
diminish  in  size  gradually  from  before  backwards.  In  the  male  the  vasa  deferentia  are 
continued  externally  as  tubular  prolongations  on  both  sides  ;  the  anterior  pair  of  genital 
appendages  are  long,  and  their  terminal  joints  curved,  the  second  pair  less  than  half  the 
length  of  the  first.     The  abdominal  appendages  in  the  female  are  strongly  ciliated. 

An  adult  male  gives  the  following  measurements: — Breadth  of  carapace  12 '7  mm., 
length  of  carapace  23 "5  mm.,  of  fronto-orbital  margin  8*5  mm.,  of  chelipede  18  mm.,  of 
last  leg  9 '5  mm.,  of  external  maxilHpede  9  mm.,  of  abdomen  8 '3  mm.,  of  anterior  genital 
organ  9  mm. 

The  British  Museum  collection  contains  specimens  of  this  species  from  the  Eastern 
seas,  named  (but  never  described)  by  Adam  White  ;  I  have  in  the  foregoing  account 
adopted  his  manuscript  name.  In  Raninoides  laevis  (Latr.),  the  fronto-orbital  border 
has  the  lobes  more  strongly  marked,  drawn  out  into  teeth,  and  the  intervening  fissures 
deeper ;  the  lower  border  of  the  hand  also  is  armed  with  many  spines.  The  West  Indian 
Raninoides  nitidus,  A.  Milne-Edwards,  has  the  lateral  border  armed  with  two  spines 
behind  the  antero-lateral  angle. 

Habitat. — Amboina;  15  fathoms.     Several  specimens,  representing  both  sexes. 
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Genus  Notopoides,  n.  gen. 

Carapace  broadly  ovate,  smooth,  convex  from  side  to  side  and  from  before  backwards. 
Fronto-orbital  border  half  as  wide  as  the  carapace,  with  a  concavity  on  each  side  of  the 
rostrum.  Ocular  peduncles  with  the  terminal  joint  cylindrical,  the  cornese  well  developed 
and  oblique ;  orbits  deep.  Autennal  peduncle  massive,  the  second  joint  with  an  exten- 
sive prolongation  from  its  outer  and  distal  border ;  the  flagellum  short.  Antennules  with 
the  basal  joint  concealed  by  the  antenna!  peduncle,  the  second  joint  longer  than  the 
third.  External  maxillipedes  similar  to  those  of  Raninoides,  the  ischium  considerably 
longer  than  the  merus  and  without  the  oblique  line  present  in  Notopus.  Sternal  shield 
narrow  opposite  the  second  pair  of  legs,  but  slightly  widening  out  again  between  the 
second  and  third  pairs  ;  all  the  limbs  except  the  chelipedes  inserted  close  to  the  middle 
line.  Chelipedes  and  ambulatory  limbs  as  in  Raninoides,  but  the  last  pair  of  legs 
moderate  in  size  and  not  filiform. 

This  genus  is  in  some  respects  intermediate  between  Raninoides  and  Notopus, 
though  more  closely  allied  to  the  latter.  From  Raninoides  it  is  distinguished  by  the 
form  of  the  carapace,  ocular  peduncles,  sternal  shield,  and  last  pair  of  legs ;  from 
Notopus  by  the  shape  of  the  chelae,  antennal  peduncles,  and  external  maxillipedes. 


Notopoides  latxis,  n.  sp.  (PI.  III.  fig.  1). 

Characters. — Carapace  with  the  length  considerably  greater  than  the  Isreadth, 
polished,  finely  granular,  the  granulations  more  marked  towards  the  anterior  half  of 
the  lateral  border  ;  the  regions  are  not  defined,  but  the  carapace  rises  somewhat  abruptly 
behind  and  parallel  to  the  fronto-orbital  margin,  the  line  thus  formed  being  coarsely 
granulated.  The  fronto-orbital  border  is  W-shaped  ;  the  rostrum  broad  at  its  base, 
subacute,  hollowed  out  superiorly,  with  a  median  carina  which  loses  itself  before  reaching 
the  transverse  elevation  ;  on  each  side  of  the  rostrum  are  three  lobe-like  processes  separ- 
ated by  two  narrow  and  deep  fissures,  the  first  process  triangular,  the  second  somewhat 
square  in  outline,  the  third  fused  with  the  antero-lateral  spine.  The  lateral  border  is 
entire  and  convex,  the  anterior  half  with  a  series  of  granules  which  tend  to  become 
spiniform,  the  posterior  with  a  raised  finely  beaded  line. 

The  eyes  are  retractile  into  deep  orbits,  the  margins  of  which  are  lined  by  hairs. 
The  antennules  have  the  basal  joint  moderately  long  and  but  slightly  dilated.  The 
segments  of  the  antennal  peduncles  are  granular  and  densely  ciliated,  the  second  short 
and  stout,  with  a  very  large  rectangular  prolongation  (exceeding  the  joint  itself  in 
length)  arising  from  the  outer  distal  border,  the  third  narrower  than,  but  almost  as  long 
as,  the  second,  the  terminal  of  small  size  ;    the  flagellum  equals  the  peduncle  in  length. 
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The  external  maxillipedes  have  a  raised  line  running  along  the  inner  margin  of  the  merus 
and  ischium,  the  former  joint  is  faintly  granulated,  with  its  outer  border  ciliated,  the 
latter  smooth ;  the  three  terminal  joints  are  of  very  small  size  (less  than  half  the 
length  of  the  merus),  and  inserted  opposite  a  well-marked  depression  on  the  inner 
edge  near  the  apex  of  the  merus ;  the  exognath  slightly  exceeds  the  ischium.  The 
epistome  is  deeply  hollowed  out  on  each  side  of  a  mesial  ridge,  and  concealed  by  the 
apices  of  the  outer  maxillipedes.  The  pterygostomial  regions  are  strongly  granular,  and 
pubescent.  The  sternal  thoracic  shield  is  broad  between  the  chelipedes,  but  becomes 
narrow  between  the  first  pair  of  ambulatory  limbs,  between  the  second  and  third  legs  it 
widens  out  once  more,  and  becomes  linear  between  the  legs  of  the  third  pair ;  the  broad 
anterior  portion  is  separated  by  a  transverse  suture  in  the  line  of  the  second  pair  of  legs 
from  the  smaller  dilated  portion  behind ;  immediately  in  front  of  this  is  a  median  depression. 
In  the  female  there  is  an  ovoid  median  opening  in  the  sternum,  between  the  third  and 
fourth  pairs  (a  similar  opening  is  present  in  Raninoides  personatus  though  of  very  small 
size).  The  .side  lappets  present  in  Raninoides  between  the  basal  joints  of  the  first 
and  second  legs  are  present  in  this  species  also,  but  obtusely  rounded  and  fringed  with 
hairs. 

The  chelipedes  are  similar  in  shape  to  those  of  Raninoides,  the  ischium  and  merus 
unarmed,  but  the  latter  with  several  transverse  piliferous  lines ;  the  carpus  and  propodus 
are  both  granulated,  the  former  with  two  subequal  acute  spines  on  the  upper  surface,  the 
latter  with  three  acute  spines  on  the  lower  border,  which  decrease  in  size  from  before 
backwards  ;  the  immobile  finger  is  armed  with  about  six  teeth  ;  the  dactylus  is  sliglitly 
granular  above,  entire,  with  a  thin  cutting  edge.  The  ambulatory  limbs  are  smooth,  and 
(the  last  two  pairs  more  especially)  clothed  with  long  hairs,  the  propodi  of  the  first  and 
second  pairs  are  slightly  bent  upon  themselves,  and  the  dactyli  are  hatchet-shaped,  with 
subacute  apices.  The  last  pair  ai'e  of  moderate  size,  almost  equalling  the  first  j^air  in 
length  ;  their  dactyli  elongated  and  ovate. 

The  abdominal  segments  are  smooth,  with  a  slight  median  elevation ;  the  second 
segment  is  slightly  wider  than  the  first  in  both  sexes ;  the  telson  is  triangular.  The 
abdominal  appendages  of  both  male  and  female  resemble  those  of  Raninoides ;  the  pro- 
truded vasa  deferentia  in  tlie  male  are  short. 

The  following  are  the  measurements  of  an  adult  male  : — Breadth  of  carapace  26  mm., 
of  fronto-orbital  border  13  mm.,  length  of  carapace  34  mm.,  of  chelipede  29  mm.,  of  last 
leg  22  mm.,  of  abdomen  16  mm.,  of  anterior  genital  organ  13  mm.,  of  external  maxilli- 
pede  16 '5  mm. 

Habitat. — Station  192,  off  Little  Ki  Island  ;  depth,  140  fathoms  ;  bottom,  blue  mud. 
Many  individuals  of  both  sexes. 
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Genus  Notoi^us,  De  Haan. 

Notopuf:,  De  Haan,  Crust.  Japon.,  p.  137,  1850. 

,,        Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Crust.,  part  i.  p.  404,  1852. 

Carapace  ovate,  smooth,  convex  from  side  to  side  and  from  before  backwards. 
Fronto-orbital  border  more  than  half  the  width  of  the  carapace,  the  rostrum  triangular, 
carinated.  Ocular  peduncles  cylindrical,  the  cornese  well  developed,  oblique ;  orbits  well 
defined.  Antennal  peduncle  almost  equal  in  length  to  the  eye-stalk,  the  second  joint 
with  a  small  extei'nal  prolongation  ;  the  flagellum  moderately  long.  Anteunules  with  the 
basal  joint  not  concealed.  External  maxillipedes  moderately  elongate,  the  ischium  but 
slightly  longer  than  the  merus,  and  with  an  oblique  ridge  on  its  outer  surface ;  the  three 
terminal  joints  more  than  half  the  length  of  the  merus.  Sternal  thoracic  shield  becoming 
narrow  between  the  second  pair  of  legs,  furnished  with  paired  lateral  processes.  Cheli- 
pedes  with  the  propodus  trilateral ;  the  last  pair  of  legs  of  moderate  size,  not  filiform. 


Notoj)us  ovalis,  n.  sp.  (PI.  II.  fig.  6). 

Characters. — Carapace  ovate,  the  length  about  one-fourth  greater  than  the  breadth  ; 
finely  granular,  the  granulations  more  marked  towards  the  anterior  end.  The  fronto- 
orbital  border  is  more  than  half  the  breadth  of  the  carapace ;  the  rostrum  is  triangular 
and  acute,  carinated  superiorly,  the  carina  passing  a  short  distance  back  on  the  carapace  ; 
a  single  lobe  exists  on  each  side,  forming  the  upper  border  of  the  orbit,  and  its  inner 
portion  is  prolonged  into  an  acute  spine  ;  this  lobe  is  defined  by  two  shallow  fissures,  the 
outer  of  which  separates  it  from  the  antero-lateral  spine,  and  is  slightly  deeper  than  the 
other ;  that  portion  of  the  border  immediately  external  to  the  rostrum  is  finely  serrated. 
The  lateral  border  is  convex,  with  a  prominent  acute  spine  placed  about  one-fourth  of 
the  distance  back ;  posteriorly  there  is  a  raised  beaded  margin. 

The  eyes  are  well  developed,  with  the  corneae  of  large  size,  oblique,  and  deeply 
pigmented  ;  the  orbits  well  defined  with  but  few  marginal  hairs.  The  antennules  have 
the  basal  joint  considerably  dilated  and  unconcealed,  the  second  joint  slightly  longer  than 
the  third.  The  antennal  peduncles  are  granulated,  the  second  segment  with  a  minute 
external  prolongation ;  the  flagella  are  wanting  in  the  single  specimen.  The  external 
maxillipedes  have  the  ischium  but  slightly  longer  than  the  merus,  with  an  oblique  ridge 
(in  line  with  the  outer  border  of  the  first  joint)  developed  on  the  outer  surface  of  the 
ischium  ;  the  merus  is  faintly  granular,  and  its  inner  margin  is  raised ;  the  three  terminal 
joints  taken  together  are  more  than  half  the  length  of  the  merus,  and  inserted  into  this 
last  at  its  apex,  where  there  is  a  slight  indentation ;  the  exognath  slightly  exceeds  the 
ischium.     The  pterygostomial  region  is  granulated  and  slightly  pubescent,  the  boundary 
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line  between  it  and  the  carapace  projaer  is  well  defined  and  continued  back  to  the  posterior 
limit  of  the  latter.  The  thoracic  sternum  is  broad  between  the  chelipedes  and  becomes 
narrow  between  the  second  pair  of  legs ;  both  in  front  of  and  behind  the  chelipedes  it 
spreads  out  to  form  paired  lateral  pointed  processes. 

The  chelipedes  are  slightly  granular,  the  merus  and  ischium  unarmed ;  the  carpus 
possesses  a  single  small  spine  overhanging  the  insertion  of  the  following  joint ;  the 
propodus  is  triangular,  the  immobile  finger  forms  a  straight  line  with  the  lower  border  of 
this  joint  (which  has  a  raised  margin),  its  inner  border  is  irregularly  dentate,  one  tooth 
in  particular  being  of  large  size ;  the  dactylus  is  entire.  The  ambulatory  limbs  are 
sparingly  ciliated  and  smooth,  with  the  exception  of  the  last  pair,  which  are  faintly 
granular ;  the  dactyli  are  hatchet-shaped  ;  the  last  pair  of  legs  are  of  moderate  length  and 
slender,  with  the  carpus  serrated  on  its  anterior  margin. 

The  second  and  third  abdominal  segments  are  both  slightly  wider  than  the  first ;  the 
apex  of  the  telson  is  acute. 

The  single  specimen  taken  is  apparently  a  young  male,  and  gives  the  following 
measurements: — Breadth  of  carapace  87  mm.,  of  fronto-orbital  border  6 '2  mm.,  length 
of  carapace  11 7  mm.,  of  chelipede  9  mm.,  of  last  leg  7  mm.,  of  external  maxillipede 
5  "5  mm. 

In  Notopus  dorsipes  (Fabr.)  De  Haan,  the  dorsal  carina  is  more  marked,  and  a  row 
of  strongly  developed  tubercles  (almost  spiniform)  cross  this  at  right  angles  near  the 
anterior  end  of  the  carapace ;  the  spines  on  the  antero-lateral  border  are  placed  close 
together,  and  the  last  two  are  not  separated  by  a  wide  interval  as  in  Notopus  ovalis. 
Notopus  atlanticus,  Studer,  has  the  antero-lateral  border  armed  with  four  spines  (only 
three  are  present  in  Notopus  ovalis),  and  the  rostrum  is  much  narrower  than  in  the 
Challenger  species. 

Habitat. —  Station  192,  oflF  Little  Ki  Island  ;  depth,  140  fathoms  ;  bottom,  blue  mud. 
Taken  along  with  the  last  species. 


Genus  Cosmonotus,  Adams  and  White. 

Cosmonotus,   Adams  and  White,  Proc.   Zool.  Soc.   Lond.,   p.   227,    1847;    Voyage  of  H.M.S. 
"Samarang,"  Crust.,  p.  GO,  1848. 
„  Dana,  U.S.  Explor.  Exped.,  vol.  xiii..  Crust.,  part  i.  p.  404,  1852. 

Carapace  ovate,  smooth,  compressed  laterall)^,  with  a  prominent  median  keel  strongly 
marked  in  front  but  fainter  posteriorly.  Fronto-orbital  border  narrow,  concave,  without 
a  central  rostrum ;  lateral  borders  of  the  carapace  convex,  unispinose.  In  other  respects 
agreeing  with  Notopus. 

Only  a  single  species  is  known. 
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Cosmonottcs  grayii,  Adams  and  White. 

Cosmonotus  Grayii,  Adams  and  White,  Proc.  Zool.  Soc.  Lond.,  p.  227,  with  two  woodcuts,  1847; 
Crust.,  Voyage  of  H.M.S.  "  Samarang,"  p.  60,  pi.  xiii.  fig.  3,  1848. 
„  „        Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  79,  1858. 

Habitat. — Amboina,  15  fathoms  ;   a  male  specimen. 

The   type   specimen   came    from  Borneo,    while    those  recorded  by  Stimpson  were 
dredged  off  Formosa  at  a  depth  of  90  fathoms,  on  a  sandy  bottom. 


Genus  Lyreidus,  De  Haan. 

Lyreidus,  De  Haan,  Crust.  Japon.,  p.  1.38,  1850. 

„         Dana,  U.S.  Explor.  Exped.,  vol.  xiii..  Crust.,  part  i.  p.  404,  1852. 
„         Haswell,  Catal.  Austral.  Crust.,  p.  144,  1882. 

Carapace  oblongo-ovate,  smooth,  convex  from  side  to  side,  and  from  before  backwards. 
Fronto-orbital  border  narrow,  less  than  half  the  width  of  the  carapace;  the  rostrum 
broadly  triangular.  Ocular  peduncles  short,  the  cornese  oblique,  well  developed  ;  orbits 
iU-defined.  Antennules  and  antennae  of  small  size,  subequal ;  the  second  joint  of  the 
antennar  peduncle  with  an  inconspicuous  external  prolongation ;  basal  joint  of  the 
antennular  peduncle  incompletely  concealed.  External  maxUlipedes  linear,  the  merus 
considerably  longer  than  the  ischium  ;  the  three  terminal  joints  minute,  less  than  half 
the  length  of  the  merus.  Sternal  shield  similar  to  that  of  Notojnis,  but  not  narrowing 
to  such  an  extent  between  the  second  pair  of  legs.  Chelipedes  as  in  Notopoides. 
Ambulatory  limbs  with  narrow  elongate  dactyli,  of  which  those  of  the  second  pair  are 
placed  at  right  angles  to  the  propodus  ;  the  last  pair  of  legs  slender,  almost  filiform. 

Lyreidus  tridentatus,  De  Haan. 

Lyreidus  tridentatus,  De  Haan,  Crust.  Japon.,  p.  140,  tab.  xxxv.  fig.  6,  and  tab.  .J.  (mouth  organs), 
1850. 
HasweU,  Catal.  Austral.  Crust.,  p.  144,  1882. 

Habitat. — Off  Port  Jackson,  30  to  35  fathoms;  3rd  June  1874.  About  a  dozen 
examples  (of  both  sexes),  taken  in  this  locality,  exhibit  two  prominent  dorsal  elevations 
on  the  third  and  fourth  abdominal  segments,  that  of  the  third  blunt  and  tuberculate,  the 
fourth  acute.  This  spine  is  described  but  not  figured  by  De  Haan.  The  abdominal 
segments  are  slightly  wider  in  the  female  than  in  the  male,  and  the  abdominal  append- 
ages long  and  hirsute. 

Station  174,  off  Kandavu,  Fiji  Islands;  210  fathoms,  Globigerina  ooze.  The  single 
male  specimen  possesses  a  mesial  swelling  on  the  third  abdominal  segment,  and  on  the 
fourth  a  very  prominent  and  acute  spine  directed  upwards  and  forwards. 

(zool.  CHALL.  EXP. — PART  LXIX. — 1887.)  Zzz  5 
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The  discovery  of  this  interesting  species — originally  described  from  Japan — at  a 
considerable  depth  off  the  Fiji  Islands,  is  an  important  addition  to  our  knowledge  of  its 
distribution.  It  was  previously  recorded  l)y  Haswell  from  the  Australian  coast,  where, 
however,  it  appears  to  be  of  rare  occurrence.  The  Japanese  species  described  by  Miers 
as  Lyreidus  elongatus,^  and  doubtfully  referred  by  this  writer  to  Lyreidus  tridentatus, 
appears  to  be  distinct.  More  recently  Professor  S.  I.  Smith  has  described  a  third  species, 
Lyreidus  bairdi,  from  the  e  ast  coast  of  the  United  States. 

Genus  Zanclifer,  n.  gen. 

Carapace  ovate,  convex  from  side  to  side  and  from  before  backwards,  its  surface  partly 
uneven.  Fronto-orbital  border  very  narrow,  considerably  less  than  half  the  width  of  the 
carapace,  the  frontal  region  trilobate,  produced  anteriorly.  Eyes  rudimentary,  placed  in 
ill-defined  orbits ;  the  peduncles  short,  and  the  corneae  of  small  size  though  pigmented. 
Antennar  peduncle  massive,  the  first  segment  fused  with  the  carapace,  the  second  with  a 
very  prominent  external  prolongation ;  the  flagellum  short.  Antennules  of  small  size, 
completely  concealed  by  the  antennar  peduncles,  which  meet  together  in  the  middle  line. 
External  maxillipedes  moderately  broad,  with  the  ischium  twice  the  length  of  the  merus. 
Sternal  thoracic  shield  narrow,  becoming  linear  between,  the  legs  of  the  second  pair,  but 
slightly  dilating  again  between  the  second  and  third  pairs.  Chelipedes  of  considerable 
length,  the  propodus  swollen  laterally,  the  fingers  long.  Ambulatory  limbs  with 
uncinate  dactyli,  the  fourth  pair  of  small  size  but  not  filiform.  Male  generative  append- 
ages similar  to  but  shorter  than  those  of  Raninoides. 

The  form  and  arrangement  of  the  eyes,  antennules  and  antennae,  distinguish 
Zanclifer  from  all  other  genera  of  Kaninidea.  In  the  general  shape  of  the  carapace  it 
comes  nearest  to  Lyreidus,  but  this  resemblance  is  probably  accidental,  for  other  generic 
features  (especially  the  formation  of  the  external  maxillipedes)  are  widely  different  in 
the  two  genera.  The  rudimentary  nature  of  the  eyes  and  the  structure  of  the  limbs 
point  to  this  genus  being  fossorial  in  habit. 

Zanclifer  caribensis  (De  FreminviUe)  (PL  III.  fig.  2). 

Erijoncaribends,  De  FreminviUe,  Ann.  d.  Sci.  Nat.,  ser.  1,  t.  xxv.  p.  273,  pi.  viii.B.  figs.  1-2, 1832. 
Enjoii  trilobatus,  De  FreminviUe,  Icones  Crustaceonmi  quae  ad  littora  America  Meridionalis 
reperiuntur  k  C.  P.  de  FreminviUe  (unpublished,  no  date). 

Characters.- — The  surface  of  this  species  is  everywhere  finely  granulated.  The 
carapace  is  ovate,  granular,  its  length  one  and  a  half  times  as  great  as  the  breadth, 
the  anterior  half  with  very  numerous  eroded  depressions  arranged  symmetrically 
on  both   sides ;    immediately  behind    the  frontal  region    the    carapace   rises  somewhat 

'  Pjoc.  Zool.  Soc  Loncl,  p.  46,  1879. 
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abruptly,  and  the  edge  of  the  ridge  thus  formed  is  drawn  out  into  three  processes  which 
are  separated  from  one  another  by  eroded  depressions ;  the  floor  in  all  the  depressions 
is  more  coarsely  granular  than  the  rest  of  the  carapace.  The  fronto-orbital  border 
is  narrow,  less  than  one-half  the  width  of  the  carapace  ;  the  frontal  region  is  considerably 
produced  and  terminates  in  three  small  rounded  lobes,  of  which  the  median  is 
largest ;  the  orbital  portion  of  this  border  is  remarkably  short,  and  marked  externally 
by  a  rounded  tooth.  The  lateral  border  commences  anteriorly  in  a  blunt  projection 
which  is  separated  by  a  concave  depression  from  the  antero-lateral  (or  orbital)  tooth ;  for 
the  first  half  of  its  course  it  is  irregular  owing  to  its  being  encroached  on  by  the  erosions 
of  the  carapace ;  posteriorly  it  exhibits  a  raised  granular  line  which  curves  in  on  the 
dorsal  surface  of  the  carapace  so  as  to  leave  a  portion  of  the  subbranchial  or  lateral  region 
exposed. 

The  eyes  are  of  small  size  and  placed  in  ill-defined  orbits  ;  the  peduncles  with  a  slight 
range  of  movement.  The  antennules  are  minute,  placed  underneath  the  frontal  region 
and  completely  concealed  by  tlie  antennar  peduncles  ;  their  peduncles  are  hirsute.  The 
antennal  peduncle  is  broad  and  composed  of  only  three  segments,  the  first  (which  is  free 
in  the  other  Raninidea)  having  fused  with  the  trunk  ;  the  second  has  a  strongly  developed 
external  prolongation  which  exceeds  the  remainder  of  the  peduncle,  the  terminal  segment 
is  of  small  size  ;  the  flageUum  is  minute,  but  stout,  and  ciliated  on  both  sides.  The 
external  maxillipedes  have  the  ischium  slightly  convex  and  twice  the  length  of  the 
merus,  the  latter  joint  with  a  longitudinal  sulcus  on  its  outer  surface  and  rather  more 
coarsely  granular  than  the  ischium  ;  the  terminal  joints  are  wanting  in  the  single  speci- 
men ;  the  exognath  reaches  to  the  end  of  the  ischium  and  its  apex  is  subacute.  The 
pterygostomial  region  is  moderately  convex  and  separated  from  the  carapace  proper  by  a 
deep  groove  which  becomes  continuous  with  the  line  on  the  postero-lateral  border.  The 
thoracic  sternum  is  nowhere  very  broad,  reaching  its  maximum  between  the  chelipedes 
and  the  first  pair  of  ambulatory  limbs,  becoming  linear  between  the  basal  joints  of  the 
latter,  but  dilating  again  between  the  first  and  second  pairs  of  ambulatory  limbs ;  the 
anterior  part  with  a  sulcus  on  each  side,  the  posterior  with  a  single  median  groove. 

The  chelipedes  are  well  developed,  with  the  surface  finely  granular;  the  merus  is  slightly 
hollowed  out  on  its  inner  aspect ;  the  propodus  is  remarkably  swollen ;  the  dactylus  and 
immobile  finger  are  slender,  exceeding  the  propodus  in  length,  their  opposed  edges  with 
numerous  teeth  ;  the  apex  of  the  immobile  finger  is  bent  over  that  of  the  dactylus.  The 
ambulatory  limbs  are  granulated  and  fringed  with  long  hairs,  the  propodi  of  the  first  three 
pairs  drawn  out  into  several  sharp  ridge-like  processes,  the  dactyli  but  faintly  granular 
and  uncinate  or  sickle-shaped  (hence  the  generic  name) ;  the  fourth  pair  are  of  small 
size  and  flattened  from  above  downwards,  with  the  dactyli  less  strongly  curved. 

The  abdominal  segments  are  moderately  convex,  gradually  tapering  towards  the 
extremity,  and  fringed  with  long  hairs ;  the  apex  of  the  telsou  is  rounded.     The  sexual 
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appendages  of  the  male  are  similar  to  those  of  Notopoides;  the  vasa  deferentia  are 
protruded  as  short  tubular  outgrowths. 

The  single  specimen  is  an  adult  male,  and  gives  the  following  measurements : — 
Breadth  of  carapace  14  mm.,  of  fronto-orbital  border  (from  one  orbital  spine  to  the  other) 
5  mm.,  length  of  carapace  21  mm.,  of  chelipede  23  mm.,  of  last  leg  ITS  mm,,  of 
abdomen  9'5  mm.,  of  first  male  appendage  7  mm.,  of  external  maxillipede  87  mm. 

This  species,  which  must  be  classed  as  one  of  the  most  interesting  Crustaceans  in  the 
collection,  was  discovered  more  than  fiftj'  years  ago  in  the  Bay  of  Fort  Eoyal,  Martinique, 
by  M.  C.  P.  de  Freminville,  the  captain  of  a  French  vessel,  which  was  at  that  time 
cruising  in  the  West  Indies.  Only  a  single  specimen  was  obtained,  and  it  does  not 
appear  to  have  been  met  with  again  till  its  rediscovery  by  the  Challenger  on  the  Brazilian 
coast.  The  description  and  figures  originally  given  by  this  writer  are  very  inaccurate  ; 
he  referred  the  species  to  the  fossil  genus  Eryon,  to  which  it  does  not  even  bear  a 
superficial  resemblance,  described  the  subdorsal  legs  as  forming  the  second  pair,  and  the 
antennules  escaped  his  observation  altogether.  I  should  have  had  great  hesitation  in 
identifying  the  Challenger  specimen  with  the  Eryon  caribensis,  were  it  not  that  while  in 
Paris,  Professor  Alphonsc  Milne-Edwards  drew  my  attention  to  a  collection  of  pencil- 
drawings  of  Crustacea,  in  the  Library  of  the  Museum  of  Natural  History,  in  which  the 
Challenger  species  is  unmistakably  figured  under  the  name  of  Eryon  trilobatus,  and 
the  locality  "  Caribbean  Sea  "  assigned  to  it.  It  seems  unlikely  that  two  species  were 
found,  so  I  have  adopted  the  specific  name  which  appears  in  De  Freminville's  published 
paper. 

Habitat. — Off  Bahia,  7  to  20  fathoms. 


HIPPIDEA. 

Ilijjpcs,  Latreille,  Eegne  Anim.  de  Cuvier,  Ire  6d.  t.  iii.  p.  28,  1817. 
Hippicns,  Milne-Edwards,  Hist.  Nat.  des  Crust.,  t.  ii.  p.  200,  1837. 
Hippidea,  De  Haan,  Crust.  Japon.,  p.  xxii,  1850. 

Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Crust.,  part.  i.  p.  400,  1852. 

Stimpson,  Proc.  Acad.  Nat.  Sei.  Philad.,  p.  67,  1858. 

Miers,  Catal.  New  Zealand  Crust,  p.  58,  1876;  Journ.  Linn.  Soc.  Lond.  (ZooL),  vol  xiv. 
p.  312,  1877. 

Haswell,  Catal  Au.stral.  Crust,  p.  151,  1882. 

Carapace  ovate  or  subquadrate,  comparatively  smooth,  the  regions  ill-defined;  the 
frontal  margin  broad.  Ambulatory  limbs  with  flattened  dactyli ;  the  last  pair  slender 
and  filiform,  folded  under  the  penultimate  pair.  Abdomen  semi-extended,  composed  of 
six  segments   (the   fifth  and    sixth   fused),  the  penultimate  with  a  prominent  pair  of 
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biramous  lamellar  appendages,  the  ultimate  of  large  size,  its  length  exceeding  the 
breadth.  Thoracic  sterna  linear,  not  forming  a  shield.  External  maxillipedes  moderately- 
broad,  suboperculiform.  Eyes  not  provided  with  distinct  orbits,  the  corneae  of  small 
size.  Antennules  strongly  developed,  without  special  fossae,  one  of  the  flagella  greatly 
elongated,  the  other  of  moderate  size  or  absent.  Antennae  with  a  massive  peduncle 
composed  of  four  or  five  joints,  with  or  without  a  movable  acicle ;  the  flagellum 
i3hort.  Males  destitute  of  copulatory  organs  and  with  only  a  single  pair  of  abdominal 
appendages  (on  the  penultimate  segment). 

Of  this  small  though  distinct  group  the  collection  contains  but  four  species,  all  of 
which  have  been  previously  described ;  two,  however,  belong  to  rare  and  little-known 
forms.  The  Hippidea  inhabit  the  shallow  water  of  tropical  and  subtropical  seas  ;  many 
of  the  species  (if  not  all)  burrow  in  sand.  In  some  respects  they  bear  a  superficial 
resemblance  to  the  Raninidea,  but  have  apparently  undergone  slighter  modification  ;  the 
presence  of  lamellar  appendages  on  the  penultimate  abdominal  segment,  and  of  an 
antennal  acicle — essentially  Macruran  characters — stamps  them  as  of  more  primitive 
type. 


Family  I.  H  i  p  p  i  D  ^. 

Hijipidai,  Dana,  U.S.  Explor.  Exped.,  vol.  xiv.,  Crust.,  part  ii  p.  1429,  1852  (jiari). 
„         Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  67,  1858. 
„  Miers,  Journ.  Linn.  Soc.  Lond.  (Zool.),  vol.  xiv.  p.  .316,  1877. 

First  pair  of  legs  non-chelate,  subcylindrical.  Terminal  segment  of  abdomen 
elongated,  lanceolate.  External  maxillipedes  suboperculiform,  the  merus  broad  ;  exognath 
absent. 


Genus  Remipes,  Latreille. 

Remipes,  Latreille,  Gen.  Crust,  et  Insect.,  p.  45,  1806. 

Milne-Edwards,  Hist.  Nat.  des  Crust,  t.  ii.  p.  204,  1837. 
„         Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  67,  1858. 
„        Miers,  Journ.  Linn.  Soc.  Lond.  (Zool.),  vol.  xiv.  p.  316,  1877. 

Carapace  ovate,  the  fronto-orbital  border  sinuous.  Ocular  peduncles  slender. 
Antennular  peduncle  moderately  stout,  one  of  the  flagella  strongly  developed.  Second 
joint  of  the  antennal  peduncle  of  large  size,  with  a  slight  external  prolongation ;  the 
flagellum  short.  External  maxillipedes  with  the  merus  dilated,  the  ischium  rudimentary, 
and  the  dactylus  unguiculate.  Last  thoracic  segment  free.  Terminal  abdominal 
segment  lanceolate,  exceeding  the  remainder  of  the  abdomen  in  length.  Female  with 
three  pairs  of  abdominal  appendages  in  addition  to  the  penultimate  pair. 
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Remipes  testudinarius,  Latreille. 

Remipes  testudinarius,  Latreille,  Gen.  Crust,  et  Insect.,  t.  i.  p.  45,  1806. 
„  „  Lamarck,  Hist.  Auim.  sans  Vert.,  t.  v.  p.  223,  1818. 

„  „  Desmarest,  Consid.  sur  les  Crust.,  p.  175,  pi.  xxix.  fig.  1,  1825. 

„  „  Milne-Edwards,  Hist.  Nat.  des  Crust.,  t.  ii.  p.  406,  pi.  xxi.  figs.  14-20, 

1837;  Crust,  in  Cuvier  Eegne  Anim.  (3me  ed.),  Atlas,  pi.  xlii.  fig.  1, 
no  date. 
„  „  Guerin-Meneville,  Icon.  Eegne  Anim.,  Crust.,  pi  xv.  fig.  3,  1829-44. 

„  „  Heller,  Keise  der  Novara,  Crust.,  p.  72,  1865. 

„  „  Hilgendorf,  Crust,  in  Van  der  Decken's  Eeisen  in  Ost-Afrika,  p.  94, 1869. 

„  „  Miers,  Journ.  Linn.  Soc.  Lend.  (Zool.),  vol.  xiv.  p.  316,  1877,  ubi  synon. 

„  „  Haswell,  Catal  Austral.  Crust.,  p.  151,  1882. 

„        marnioratus.  White,  List  Crust.  Brit.  ]\Ius.,  p.  58,  1847,  sme  descr. 
jj  „  Jacquinot  et  Lucas,  Crust,  in  Voy.  Pole  Sud,  Zool.,  t.  iii.  p.   97,  pi.  viii. 

figs.  22-26,  1853. 
„  „  Miers,  Catal.  New  Zealand  Crust.,  p.  59,  1876. 

„        pacificus,  Dana,  U.S.  Explor.  Exped.,  vol.  xiii..  Crust.,  part  i.  p.  407,  pi.  xxv.  fig.  7, 

1852. 
„  „        Stimpson,  Ann.  Lye.  Nat.  Hist.  New  York,  vol  vii.  p.  241,  1862. 

„  „        Miers,  Proc.  Zool.  Soc.  Lond.,  p.  74,  1877. 

„        hirtipes,  Dana,  U.S.  Explor.  Exped.,  vol  xiii..  Crust.,  part  i.  p.  408,  pi.  xxv.  fig.  8, 

1852. 
„        pidus,  Heller,  Crust.  Eotheu  Meeres,  Sitzungsb.   Akad.   Wiss.  Wien,  xliv.  i.   p.  243, 

1862. 
„        ovalis,  A.  Milne-Edwards,  Fauna  Carcinol.  in  Maillard,  He  E^union,  t.  ii..  Annexe  F, 
p.  12,  pi.  xvii.  fig.  5,  1863. 

Habitat. — Ternate,  October  15,  1874.  A  single  specimen  (a  female  with  ova)  of  this 
common  and  widely  distributed  Indo-Pacific  species.  The  carapace  measures  31  mm.  in 
length. 

Remipes  scuteUatus  (Fabricius). 

Squilla  harbadensis  ovalis,  Petiver,  Pterigraph.  Amer.,  pi.  xx.  fig.  9,  1764. 

Eippa  scutellata,  Fabricius,  Ent.  Syst.,  t.  ii.  p.  474,  1793. 

Remipes  scuteUatus,  White,  List  Crust.  Brit.  Mus.,  p.  57,  1847,  sine  descr. 

J,  „  Miers,  Journ.  Linn.  Soc.  Lond.  (Zool.),  vol.  xiv.  p.  319,  1877,  ubi  synon. 

,,  „  Studer,  "Gazelle"  Crust.,  Abhandl.  d.  k.  Akad.  d.  Wiss.  Berlin,  p.  23,  1883. 

cubensis,  Saussure,  Eev.  et  Mag.  Zool.,  t.  ix.  pp.   304,  308,  1857  ;  M(5m.  Soc.  Phys.  et 

Hist.  Nat.  Geneve,  t.  xiv.  p.  452,  pi.  ii.  fig.  19,  1858. 
barbadends,  Stimpson,  Ann.  Lye.  Nat.  Hist.  New  York,  vol.  x.  p.  120,  1871;. 

Habitat. — St.  Vincent,  Cape  Verde  Islands.  Among  a  large  number  of  specimens 
the  majority  are  females  with  ova ;  males  occur  in  the  proportion  of  about  one  to  two 

females. 

Bermuda,  on  the  sandy  shore.     Six  females  (one  with  ova)  and  two  males.     These 
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have  the  carapace  slightly  broader  in  proportion  to  its  length  than  the  Cape  Verde 
examples. 

A  great  disproportion  in  size  exists  between  the  two  sexes  ;  the  males  also  have  the 
terminal  abdominal  segment  narrower.     The  largest  female  specimen  has  a  length  of, 
carapace  of  22  mm.,  while  the  largest  male  similarly  measures  only  13  mm. 


Genus  Mastigochirus,  Miers. 

MasKgopus,  Stimpson-,  Proc.  Acad.  Nat.  Soi.  Philad.,  p.  68,  1858,  nom.  ^wsmcc. 
Mastigochirus,  Miers,  Journ.  Linn.  Soc.  Lond.  (Zool.),  vol  xiv.  p.  321,  1877. 

Carapace  ovate,  the  fronto-orbital  border  dentate.  Ocular  peduncles  long  and 
slender.  Antennules  and  antennae  similar  to  those  of  Remipes  but  shorter.  External 
maxillipedes  more  slender  than  those  of  Remipes.  First  pair-  of  legs  remarkably  long  and 
slender,  exceeding  the  total  length  of  the  body,  the  terminal  segment  multiarticulate. 
Other  characters  as  in  Remipes. 

This  genus  is  separated  from  Remipes  chiefly  by  the  form  of  the  first  pair  of  legs. 
The  multiarticulate  nature  of  the  terminal  segment  is  altogether  exceptional  amongst 
Anomura,  and  recalls  a  somewhat  similar  arrangement  in  many  Macrura. 


Mastigochirus  quadrilobatus,  Miers. 

Mastigochirus  quadrilohatus,  Miers,  Joiirn.  Linn.  Soc.  Lond.   (Zool.),  vol  xiv.  p.  322,  pi  v. 

fig.  8,  1877  ;  Crust,  in  Zool  H.M.S.  "  Alert,"  p.  280,  1884. 

Habitat. — Station  186,  off  Booby  Island,  Flinders  Passage;  depth,  8  fathoms; 
bottom,  coral  mud.     Two  males  were  dredged  in  this  locality. 

The  type  specimen  came  from  the  Philippines,  and  more  recently  the  species  has  been 
taken  by  the  "  Alert  "  in  Prince  of  Wales  Channel,  at  a  depth  of  5  to  7  fathoms. 


Family  II.  A  L  B  u  N  e  i  D  ^. 

Alhunidee,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  68,  1858. 
Alhuneidx,  Miers,  Journ.  Linn.  Soc.  Lond.  (Zool),  vol.  xiv.  p.  326,  1877. 

First  pair  of  legs  chelate,  flattened.  Terminal  segment  of  abdomen  ovate.  External 
maxillipedes  subpediform,  the  merus  not  greatly  dilated ;  exognath  of  small  size. 
Antennar  peduncle  usually  with  a  distinct  acicle  arising  from  the  second 
joint. 
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Genus  Albiinea,  Fabricius. 

Albunea,  Fabricius,  Suppl.  Ent.  Syst.,  pp.  372,  397,  1798. 

Milne-Edwards,  Hist.  Nat.  des  Crust,  t.  ii.  p.  202,  1837. 
„        Miers,  Journ.  Linn.  Soc.  Lond.  (ZooL),  vol.  xiv.  p.  326,  1877. 
Alhunxa,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  68,  1858. 

Carapace  subquadrate,  the  frouto-orbital  border  serrated,  with  a  median  notch. 
Ocular  peduncles  lamellar,  the  cornete  minute.  Antennular  peduncle  of  large  size,  with 
a  single  long  ciliated  flagellum  which  exceeds  the  whole  body  in  length.  Antennae  with 
a  well-developed  peduncle  of  five  joints,  the  second  joint  with  a  movable  acicle  ;  the 
flagellum  short  and  stout.  External  maxillipedes  moderately  slender,  the  merus  oblong 
and  not  greatly  exceeding  the  carpus  in  length.  Dactyli  of  second,  third  and  fourth  pairs 
of  legs  uncinate.  Last  thoracic  segment  free.  Female  with  four  pairs  of  abdominal 
appendages  in  addition  to  the  penultimate  pair. 


Albunea  microps  (White),  Miers. 

Albunea  microps,  White,  liist  Crust.  Brit.  Mus.  Appendix,  p.  129,  1847,  siiK  descr. 

„  ,,        Miers,  Journ.  Linn.  Soc.  Lond.  (Zool.),  vol.  xiv.  p.   328,  pi.  v.  figs.  12,  13, 

1877. 

Habitat. — Station  212,  Celebes  Sea;  depth,  10  fathoms;  bottom,  sand.  Three 
specimens,  two  of  these  unfortunately  much  crushed. 

The  unique  specimen  in  the  collection  of  the  British  Museum  came  from  Sooloo 
Island. 


PAGURIDEA. 

Paguroidss,  Boas,  Vidensk.  Selsk.  Skr.  6  Etekke  nat.  og  math.  Afd.  i.  2.  p.  110,  1880. 

Frontal  region  of  carapace  usually  prolonged  in  the  form  of  a  rostrum.  Eyes  not 
provided  with  distinct  orbits,  the  peduncles  cylindrical  or  subcylindrical.  Antennal 
peduncle  composed  of  five  segments,  the  second  segment  furnished  with  a  projecting  spine 
or  acicle.  External  maxillipedes  subpediform,  the  meral  and  ischial  joints  elongate. 
Chelipedes  well  developed  and  in  most  cases  asymmetrical ;  the  last  pair  of  legs  always 
of  smaU  size  and  frequently  chelate.  Abdomen  generally  as)Tnmetrical,  the  number  of 
appendages  variable. 

The  close  affinity  which  exists  between  the  Lithodids  and  Pagurids,  although 
previously  noticed  by  De  Haan,  has  been  up  till  within  comparatively  recent  times 
entirely  ignored   by    carcinologists.       In    1880,    Dr.    J.    E.   V.   Boas  pointed  out  that 
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Lithodes  is  merely  a  liiglily  specialised  Pagurid  (he  considers  it  to  be  derived  from 
Eupagurus),  which  has  assumed  certain  Brachyuran  characteristics.  A  somewhat 
similar  parallel  is  seen  in  the  case  of  Blrgus  and  Ccenobita,  though  the  distinction 
between  the  two  latter  is  less  strongly  marked.  In  the  Lithodids  the  abdomen  has 
become  bent  under  the  cephalothorax,  though  its  primitive  asymmetry  is  still  retained 
and  the  appendages  of  the  penultimate  segment  have  entirely  disappeared. 

The  term  Paguridea  has  been  retained  in  order  to  ensure  uniformity  of  nomenclature 
among  the  subtribes  of  Anomura,  though  it  is  of  course  now  used  in  a  much  wider 
sense  than  that  proposed  by  Dana. 


Section  A.  LITHODEA, 

Homolicns,  Milne-Edwards,  Hist.  Nat.  des  Crust.,  t.  ii.  p.  180,  1837,  in  part. 
Lithodeacea,  De  Haan,  Crust.  Japon.,  p,  213,  1850. 

Lithodea,  Dana,  U.S.  Explor.  Exped.,  vol.  xiii..  Crust.,  part  i.  p.  401,  1852. 
Litlwdidca,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  68,  1858. 

Carapace  broadly  ovate,  uneven,  with  a  prominent  median  rostrum  in  front,  the 
regions  well  defined.  Chelipedes  and  the  three  anterior  pairs  of  legs  well  developed, 
cylindrical  or  subcylindrical,  the  posterior  pair  slender,  chelate,  folded  in  either  branchial 
chamber.  Abdomen  bent  under  the  thorax,  composed  of  seven  segments,  the  first  of 
which  is  of  small  size  and  fused  dorsally  with  the  second  ;  abdominal  appendages  only 
present  in  the  female,  consisting  of  a  rudimentary  pair  on  the  first  segment,  and  a  single 
uniramous  appendage  on  each  of  the  four  following  segments  (in  Hapalogaster ,  Stimpson, 
the  first  of  these  is  biramous).  These  last  appendages  are  situated  on  the  left  side  of 
the  abdomen,  which  is  more  or  less  enlarged  at  the  expense  of  the  other  side.  Legs 
widely  separated  by  broad  thoracic  sterna.  Antennular  peduncles  cylindrical  and  of 
moderate  size,  with  short  flagella. 

The  members  of  this  group  (which  form  but  a  single  family)  inhabit  the  temperate 
and  colder  regions  of  both  northern  and  southern  hemispheres,  where  they  live  for  the 
most  part  in  shallow  water ;  certain  species  have,  however,  been  recently  taken  at  great 
depths. 


(ZOOL.  CHALL.  KSP. — PART  LXIX. 1887.)  ^ZZ  6 
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Family  Lithodid^e. 

Litliodtdx,  Dana,  U.S.  Explor.  Exped.,  vol.  xiv.,  Crust.,  part  ii.  p.  1-130,  1852. 

Genus  Litliodes,  Latreille. 

Lithodes,  Latreille,  Gen.  Crust,  et  Insect.,  t.  i.  p.  39,  1S06.1 

Milne-Edwards,  Hist.  Nat.  des  Crust.,  t.  ii.  p.  184,  1837. 
„         De  Haan,  Crust.  Japon.,  p.  214,  1850. 

Bell,  Brit.  Crust.,  p.  164,  1853. 
„         Stimpson,  Proc.  Acad.  Nat.  Soi.  Philad,  p.  68,  1858. 

Kostrum  long  and  spinulous.  Abdomen  with  the  third,  fourth,  and  fifth  segments 
provided  with  paired  calcified  plates,  which  in  the  female  are  enormously  developed  on 
the  left  side,  the  median  portion  membranous,  with  scattered  calcareous  particles. 

The  known  species  of  this  genus  as  restricted  by  Brandt  and  Stimpson  are  as  follows : — 

I.  Northern  species — ■ 

Lithodes  maia  (Linn.),  North  Atlantic. 

,,        camtschaticus  (Tilesius),  De  Haan,  Sea  of  Okhotsk. 
„        hrevijyes,  M.-Edw.  and  Lucas,  South  Pacific  (?);  Kamtschatka. 
,,        spinosissimus,  Brandt,  North  Pacific. 
,,        agassizii.  Smith,  North  Atlantic,  deep  water. 
,,       ferox,  A.  M.-Edw.,  ofi"  the  north-west  coast  of  Africa,  deep  water. 
IL  Southern  species — 

Lithodes  antarcticus,  Jacq.  and  Lucas,  Fuegia. 
„        miitn-ayi,  n.  sp.,  Southern  Ocean. 

The  Lithode  douteuse  of  IMilne-Edwards,  described  from  a  single  mutilated  specimen, 
and  figured  also  by  Seba,  is  probably  a  variety  of  Lithodes  maia. 

Lithodes  agassizii,  Smith. 

Lithodes  agassizii,  S.  I.  Smith,  "Blake"  Crust.,  Bull.  Mus.  Comp.  Zool.,  vol.  x.  p.  S,  pi.  i., 
1882;  Proc.  Nat.  Mus.,  vol.  vi.  p.  25,  1883;  "Albatross"  Crust,  Rep. 
^  U.S.  Fish  Comm.  1882,  p.  351,  1884. 

Habitat. — Station  78,  ofi"  the  Azores;  depth,  1000  fathoms;  bottom,  volcanic  mud. 

Two  very  young  specimens,  the  carapace  of  the  larger  measuring  only  9  mm.  in 
length,  are  referable  to  this  species.  They  are  characterised  by  the  extraordinary 
development  of  the  spines  on  the  carapace  and  rostrum.  Lithodes  agassizii  ap2Jears  to 
be  not  uncommon  iu  deep  water  oS  the  east  coast  of  the  United  States ;  it  is  recorded  by 
Smith  from  depths  varying  between  400  and  1250  fathoms. 

'  According  to  Agassiz  (Nomencl.  ZooL),  the  date  of  the  creation  of  this  genus  by  Latreille  is  1802. 
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Lithodes  murrayi,  n.  sp.  (PI.  I.V.). 

Characters. — The  carapace  is  broadly  ovate,  with  the  length  (not  including  the  rostrum) 
slightly  greater  than  the  breadth;  the  regions  are  well  defined  and  the  surface  armed  with 
broadly  conical  spines.     The  rostrum  is  five-spined,  with  a  slight  upward  direction,  the 
proximal  part  broad  and  terminating  in   two    prominent   diverging    spines,  which  are 
directed  forwards  and  upwards,  the  distal  portion  shorter  and  more  slender,  with  its 
apex  bifurcate,  the  spines  thus  formed  being  about  half  the  size  of  the  former  pair ;  on 
the  lower  surface  there  is  a  large  basal  spine  directed  downwards  and  forwards,  and  at 
the  same  time  slightly  curved.     The  gastric  area  is  swollen,  with  a  few  small  tubercles 
scattered  over  its  surface,  and  armed  with  four  acute  conical  spines  arranged  in  two  rows, 
the  anterior  pair  of  larger  size  and  sejDarated  by  a  wider  interval  than  the  posterior  pair. 
The  cardiac  area  is  well-defined  and  somewhat  triangular  in  outline,  separated  from  the 
gastric  area  by  a  deep  transverse  sulcus ;  it  bears  on  its  most  elevated  part  two  spines 
similar  to  the  gastric  ones,  and  in  front  of  these  two  conspicuous  tubercles,  a  few  smaller 
tubercles  are  also  scattered  over  the  region.     The  branchial  area  is  moderately  convex 
from  side  to  side  and  armed  with  two  conspicuous  spines,  one  situated  in  the  middle  of 
the  region  opposite  the  anterior  part  of  the  cardiac  area  and  larger  than  the  other  which 
is  situated  opposite  the  posterior  part  of  the  cardiac  area ;  a  few  smaller  elevations  are 
placed  near  the  latter,  and  scattered  tubercles    exist   all    over  the  area.     The   antero- 
lateral border  possesses  two  spines,  one  external  to  the  insertion  of  the  ocular  peduncle, 
the  other  at  the  antero-lateral  angle.     Tlie  lateral  border  is  drawn  out  into  about  six 
prominent  spines  (excluding  the  antero-lateral  one),  a  few  of  smaller  size  intervening ;  of 
these  the  first  situated  opposite  the  hepatic  area  is  most  prominent,  indeed,  this  exceeds 
in  size  any  other  on  the  carapace,  and  is  directed  upwards  and  slightly  forwards  with  a 
faint  curve ;  a  second  prominent  spine  is  placed  a  little  in  front  of  the  first  branchial 
spine,  and  a  third  opposite  the  second  branchial.     The  posterior  border  possesses  about 
six  prominent  spines  on  each  side,  of  these  the  submedian  pair  are  largest. 

The  eyes  are  of  moderate  size  and  freely  movable,  the  cornese  well  developed  and 
oblique.  The  antennules  have  the  third  joint  of  the  peduncle  longer  than  the  second, 
the  first  with  a  conspicuous  auditory  aperture  on  its  upper  surface.  The  second  joint  of 
the  antenna!  peduncle  has  a  conical  spine  on  its  outer  and  distal  border,  the  ultimate 
joint  is  twice  the  length  of  the  penultimate ;  the  flagellum  is  about  equal  in  length  to 
the  carapace.  The  external  maxillipedes  are  similar  to  those  of  Lithodes  maia,  as 
figured  by  De  Haan,  the  internal  serrated  projection  of  the  ischium  being  well  marked. 
The  pterygostomial  area  presents  an  anterior  convexity,  with  a  concavity  immediately 
behind. 

The  chelipedes  are  subequal  in  length,  but  the  right  is  somewhat  stouter,  the  ischium 
has  several  conical  spines  of  large  size  on  its  lower  surface,  the  merus  has  a  prominent 
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eurved  spine  on  its  inner  liorder,  and  the  carpus  several  on  its  upper  and  outer  surfaces ; 
the  fingers  are  excavated  internally,  and  have  numerous  tufts  of  bristle-like  setae 
scattered  over  their  surfaces.  The  meral,  carpal,  and  jiropodal  joints  of  the  ambulatory- 
limbs  are  moderately  spiny  on  the  superior  and  inferior  borders  and  the  posterior  surface ; 
the  dactyli  have  several  basal  spines  both  above  and  below,  their  a|)ices  are  black,  acute 
and  horny.  The  legs  of  the  last  pair  are  smooth,  with  the  terminal  jjortion  densely 
pubescent. 

The  first  abdominal  segment  bears  two  small  submedian  spines,  the  second  bears  a 
pair  of  large  size  and  has  a  raised  posterior  border,  the  penultimate  segment  has  two 
small  spines  on  its  posterior  border. 

The  above  description  is  taken  from  a  male.  The  female  is  of  larger  size  and 
presents  the  following  points  of  difi'erence — the  rostrum  is  shorter,  especially  its 
terminal  portion,  the  chelipedes  are  less  strongly  developed,  the  plates  on  the  left 
side  of  the  abdomen  possess  a  few  marginal  spines,  and  the  central  abdominal  tubercles 
show  a  tendency  to  become  spiny ;  the  right  border  of  the  abdomen  also  is  armed  with  a 
series  of  elongated  spines. 

Lithodes  miwrayi  is  apparently  most  closely  allied  to  Lithodes  maia,  but  the  latter 
species  is  of  larger  size,  and  the  spines  on  the  carapace  are  more  numerous  and  more 
uniformly  equal  in  size. 

The  following  are  the  chief  measurements  in  both  sexes ; — 


Breadth  of  carapace, 

Length  of  carapace, 
,,      of  rostrum, 
„      of  right  chelipede, 
, ,      of  first  ambulatory  limb, 
„      of  abdomen. 

Diameter  of  eggs,  nearly 


Male. 

Female. 

59  mm. 

66  mm. 

64  „ 

73  „ 

23  „ 

21  „ 

94  „ 

96  „ 

167  „ 

157  „ 

40  „ 

61  „ 

... 

2  ,. 

Habitat. — Station   145a,  off  Prince  Edward   Island; 
volcanic  sand. 


dejith,  310  fathoms;  bottom, 


Two  specimens,  a  male  and  a  female,  the  latter  bearing  ova,  are  in  the  collection. 

I  have  pleasure  in  associating  this  fine  species  with  the  name  of  the  Director  of  the 


Challenger  Commission. 


Genus  Paralomis,  White. 

Paraloniis,  "White,  Proc.  Zool.  See.  Lond.,  p.  134,  1856,  sine  descr. 
„  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  69,  1858. 

Rostrum  usually  trispinose.     Antennal  acicle  spinulous  and  freely  movable  on  the 
second  segment  of  the  peduncle.     Abdomen  with  the  lateral  plates  of  the  third,  fourth, 
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and  fifth  segments  subequal  in  the  female,  the  median  portion  with  a  series  of  large 
calcareous  plates. 

The  only  previously  well-established  member  of  this  genus  is  Paralomis  verrucosus, 
Dana,  from  Fuegia.  A  second  as  yet  undescribed  species  was  taken  by  the  "  Talisman," 
from  the  deep  water  of  the  Bay  of  Biscay.  The  Lithodes  granulosus,  Jacquinot  and 
Lucas,  from  Fuegia,  is  probably  founded  on  a  young  and  imperfect  specimen  of 
Paralomis  verrucosus,  but  the  latter  name  though  issued  subsequently  must  in  any 
case  be  retained. 


Paralomis  verrvAiosus  (Dana). 

Litliodes  verrucosus,  Dana,  U.S.  Explor.  Esped.,  vol.  xiii.,  Ciust.,  part  i.  p.  428,  pi.  xvi.  fig.  16, 
1852. 
„  „  Cunuingham,  Trans.  Linn.  Soc.  Lond.  (Zool.),  vol.  xxvii.  p.  494,  1871. 

Paralomis  verrucosus,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p., 69,  1858. 
„  „  Miers,  Proc.  Zool.  Soc.  Lond.,  p.  71,  1881. 

1  Lithodes  gramdosus,  Jacquinot  and  Lucas,  Voy.  au  Pol  Sud,  Invert.,  pi.  viiL  fig.  15,  1855. 

Habitat. — Specimens  of  this  common  Fuegian  species  were  taken  in  the  following 
localities : — 

Station  316,  Port  Louis,  Falkland  Islands  ;  depth,  4  fathoms  ;  bottom,  mud.  A  male, 
with  the  legs  and  under  surface  of  the  trunk  thickly  covered  by  Hydroids. 

Label  illegible.     A  male. 

Port  Stanley,  Falkland  Islands.     A  large  male. 


Paralomis  aculeatus,  n.  sp.  (PL  V.  fig.  1). 

Characters. — The  carapace  is  ovate,  with  the  length  (excluding  the  rostrum)  slightly 
greater  than  the  breadth,  the  regions  well  defined,  and  the  surface  uniformly  covered  with 
spiniform  tubercles.  The  rostrum  is  trispinose,  the  two  upper  spines  slightly  diverging, 
directed  forwards  and  upwards,  the  lower  considerably  larger  and  curved  directly 
forwards;  a  single  spine  exists  on  either  side  at  the  junction  of  the  rostrum  with  the 
carapace.  The  gastric  region  is  very  convex,  and  the  tubercles  become  markedly 
spiniform  towards  its  anterior  and  lateral  boundaries.  The  cardiac  area  is  well  defined 
and  somewhat  triangular  in  outline ;  a  moderately  deep  groove  separates  it  from  the 
gastric  region.  The  branchial  area  is  slightly  convex,  and  the  tubercles  are  crowded 
together,  with  a  decided  tendency  to  become  spinulous  ;  the  cervical  groove  is  represented 
by  a  shallow  depression.  The  antero-lateral  border  of  the  carapace  is  marked  by  a 
prominent  spine  which  is  placed  at  the  outer  border  of  the  ill-defined  orbit  and  is 
separated  by  a  considerable  interval  from  the  first  lateral  spine.      The  lateral  border  is 
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armed  with  a  series  of  prominent  acute  spines,  about  twelve  in  number,  interspersed 
with  somewhat  smaller  projections.  The  posterior  border  is  slightly  raised  and  possesses 
a  double  row  of  acute  conical  tubercles. 

The  eyes  are  of  moderate  size  and  situated  close  together,  the  peduncles  with  a  few 
small  tubercles,  one  of  which  is  terminal  in  position  and  acute  ;  the  corneae  are  oblique  and 
deeply  pigmented.  The  autennular  peduncle  slightly  exceeds  the  anteunar  and  the  basal 
joint  of  the  former  is  elongated.  The  first  joint  of  the  antennal  peduncle  bears  a  small 
spine  on  its  outer  and  lower  surface,  the  second  bears  two  of  larger  size  in  a  similar 
position  and  one  on  the  superior  surface ;  the  acicle  is  four-spined  and  has  a  basal 
tubercle  ;  the  flagellum  is  not  quite  equal  in  length  to  the  carapace.  The  external 
maxillipedes  have  the  three  terminal  joints  subequal  in  size,  the  serrated  internal  lobe  of 
the  ischium  is  well  marked  ;  the  sternum  connecting  these  two  appendages  is  bispinose. 
The  pterygostomial  region  terminates  anteriorly  in  an  acute  spine. 

'  The  chelipedes  are  subequal  in  length  but  the  right  slightly  stouter ;  the  ambulatory 
limbs  are  long  and  armed  with  numerous  aculeate  spines  and  stiff  hairs,  especially  on  the 
upper  and  posterior  surfaces.  The  merus  of  the  chelipedes  bears  two  prominent  distal 
spines  on  the  inner  border,  the  carpus  also  possesses  several  on  its  superior  surface,  the 
propodus  has  but  few,  and  the  fingers  are  slightly  excavated.  The  ambulatory  limbs 
have  the  spines  very  prominent  on  the  meral,  carpal,  and  propodal  joints ;  the  dactyli 
are  compressed  and  slightly  curved,  terminating  in  black  horny  tips,  with  a  row  of 
horny  spines  articulated  to  the  lower  border.  The  legs  of  the  last  pair  have  the  terminal 
joints  pubescent. 

The  abdomen  of  the  single  specimen  (a  male)  has  the  plates  slightly  uneven  and 
covered  with  tufts  of  bristle-like  hairs ;  the  second  segment  is  armed  in  a  similar  way 
to  the  carapace. 

The  following  are  the  measurements:  breadth  of  carapace  39  mm.,  length  of  carapace 
42  mm.,  of  rostrum  8"5  mm.,  of  right  chelipede  70  mm.,  of  first  ambulatory  limb  98  mm., 
of  last  leg  25  mm.,  of  abdomen  32  mm. 

Habitat. — Station  145a,  off  Prince  Edward  Island;  depth,  310  fathoms;  bottom, 
volcanic  sand.     Taken  along  with  Lithodes  murrayi. 

Paralomis  formosus,  n.  sp.  (PI.  V.  fig.  2). 

Characters. — The  carapace  is  broadly  ovate,  with  the  length  and  breadth  subequal, 
everywhere  covered  with  pearly  granulations,  which  are  mostly  arranged  in  groups ;  the 
regions  are  fairly  well  marked.  The  rostrum  is  composed  of  three  sxibequal  spines,  the 
two  upper  considerably  elevated  and  widely  diverging ;  the  lower  almost  horizontal. 
The  gastric  area  is  convex,  and  bears  towards  its  centre  a  conical  and  acute  spine  of  large 
size,  with,  on  either  side  and  slightly  posterior,  a  small  tubercle,  and  two  short  pyramidal 
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processes  at  the  posterior  part  of  the  area.  The  surface  of  the  gastric  spine,  as  in  the 
case  of  all  the  other  spines  found  on  this  species,  is  granulated.  The  cardiac  area  is  convex 
and  moderately  circumscribed,  capped  by  four  tubercular  spines  arranged  as  if  at  the 
four  angles  of  a  square  ;  the  groove  which  separates  this  region  from  the  gastric  area  is 
smooth  and  devoid  of  granulations.  The  branchial  area  possesses  a  prominent  and  acute 
spine  opposite  the  centi-e  of  the  cardiac  area,  and  towards  the  posterior  border  of  the 
carapace  one  or  two  tubercles.  The  cervical  groove  is  represented  on  the  surface  of  the 
carapace  by  an  irregular,  sparingly  granulated  depression,  at  the  anterior  end  of  which 
there  is  a  smooth  oval  elevation.  The  external  orbital  spine  arises  internally  to  but  in 
line  with  the  antero-lateral  sjjine,  the  lateral  border  is  armed  with  five  or  six  spines, 
two  of  which  are  situated  in  front  of  the  cervical  groove,  while  the  two  immediately 
behind  this  are  largest  in  size ;  the  second  spine  is  curved  forwards  and  inwards. 
The  posterior  border  possesses  one  or  two  tubercular  spinules  on  each  side  and  from  four 
to  six  small  subcentral  tubercles. 

The  ocular  peduncles  are  granulated  above,  and,  as  in  the  last  species,  terminate  in  a 
small  spine;  the  cornets  are  oblique  and  deeply  pigmented.  The  second  joint  of  the 
antennular  peduncle  extends  to  a  point  opposite  the  end  of  the  antennar  peduncle  ;  the 
first  joint  of  the  latter  possesses  a  prominent  and  acute  external  spine,  the  second  bears 
one  of  much  larger  size  with  a  secondary  projection  at  its  base ;  the  squame  is  quadri- 
spinose,  two  of  the  spines  being  of  small  size.  The  merus  of  the  external  maxillipedes 
is  slightly  granulated  externally.  The  pterygostomial  region  bears  a  somewhat  blunt 
spine  anteriorly. 

The  chelipedes  and  ambulatory  limbs  are  long,  and  as  in  the  case  of  the  carapace 
covered  with  fine  granulations,  which  are  more  numerously  arranged  on  the  upper  surface. 
The  chelipedes  are  subequal  in  length,  the  right  being  stouter;  the  meral  joint  is 
furnished  with  two  prominent  spines  on  its  inner  and  distal  border,  and  several  are  also 
present  on  the  carpus,  the  two  posterior  of  these  being  of  large  size  and  curved ;  the 
propodus  bears  a  double  row  of  large  tubercles  on  its  outer  surface,  and  a  series  of 
tubercular  spines  on  the  upper  border  ;  the  fingers  are  each  provided  with  three  rounded 
teeth  and  numerous  tufts  of  hairs.  The  meral,  carpal,  and  propodal  joints  of  the 
ambidatory  limbs  are  bordered  anteriorly  by  stout  spiniform  processes,  of  which  one  at 
the  distal  end  of  the  merus  and  carpus  respectively  is  most  prominent ;  the  posterior 
border  of  the  merus  and  propodus  bears  a  somewhat  smaller  series ;  the  propodi  are 
moderately  curved,  tipped  with  dark  corneous  spines,  and  fringed  inferiorly  by  a  row  of 
horny  spines. 

The  abdominal  plates  are  distinctly  granulated ;  the  second  segment  bears  two  blunt 
spines  on  a  mesial  elevation,  and  two  subcentral  tubercles  on  the  posterior  border ;  the 
penultimate  segment  bears  a  terminal  projection  on  each  side,  and  the  telson  is  bi- 
tuberculate. 
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The  above  description  is  taken  from  a  male.     In  the  female,  which  is  of  slightly  arger 
size,  the  spines  on  the  carapace  are  comparatively  more  strongly  developed. 


The  following  are  the  chief  measurements  in  both  sexes  :- 


Breadth  of  carapace,    . 

Length  of  carapace, 
„       of  rostrum, 
,,       of  right  chelipede, 
„       of  first  ambulatory  limb, 
„       of  last  leg-, 
„       of  abdomen,    . 


Male. 

Female. 

14'5  mm. 

lo'S  mm. 

14-5    „ 

16      „ 

4      „ 

4-5    „ 

•         22       „ 

24       „ 

•         28       „ 

31-5   „ 

8      „ 

9       „ 

•         10      „ 

11-5   „ 

Habitat. — Station    320,  off  Rio  Plata ;    depth,  600  fathoms ;   bottom,  green  sand. 
Two  adult  specimens  (male  and  female),  and  two  immature. 


Section  B.  PAGURODEA. 

Pagwriens,  Milne-Edwards,  Ann.  d.  Sci.  Nat.,  ser.  2,  t.  vi.  p.  262,  1836 ;  Hist.  Nat.  des 

Crust.,  t.  ii.  p.  209,  1837. 
Paguroidea,  De  Haau,  Crust.  Japon.,  p.  197,  1850. 

Paguridm,  Dana,  U.S.  Explor.  E.xped.,  vol.  xiii.,  Crust.,  part.  i.  p.  401,  1852. 
„  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  70,  1858. 

Miers,  Catal.  New  Zealand  Crust.,  p.  01,  1876. 
Haswell,  Catal.  Austral.  Crust.,  p.  152,  1882. 

Carapace  elongate,  the  part  posterior  to  the  cervical  groove  membranaceous,  or  less  firm 
than  the  anterior  portion.  Chelipedes  and  the  two  anterior  pairs  of  legs  well  developed, 
the  ultimate  and  penultimate  pairs  of  small  size,  and  one  or  both  usually  chelate. 
Thoracic  sterna  linear.  Abdomen  spirally  twisted,  or  extended,  and  usually  membranous, 
the  tergal  elements  as  a  rule  rudimentary ;  abdominal  appendages  present  in  both  sexes, 
consisting  of  a  pair  always  present  on  the  penultimate  (sixth)  segment,  and  of  usually  a 
single  biramous  limb  present  only  on  the  left  side  of  the  second  to  the  fifth  segments 
inclusive,  the  first  three  of  these  well  developed  and  ovigerous  in  the  females. 

The  Hermit  Crabs  occur  in  all  seas  from  between  tide  marks  down  to  very  great 
depths  (over  2000  fathoms) ;  they  are  most  numerously  represented,  however,  in  shallow 
water,  and  a  few  forms  are  even  subterrestrial.  Numerous  structural  modifications  are 
met  with  in  the  different  genera,  and  these,  as  might  be  expected,  are  chiefly  confined  to 
the  form  of  the  abdomen,  that  part  of  the  body  having  suffered  most  from  the  curious 
shell-inhabiting  instinct  noticeable  in  the  majority  of  the  species.  There  is  every  reason 
to  believe  that  the  Hermit  Crabs  of  the  present  day  are  descendants  of  a  race  of 
Thalassinid-like   ancestors,  owing  both  their  form  and  their  persistence  to  the  above- 
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mentioned  habit.  Many  of  the  species  live  in  a  state  of  commensalism  with  an  Actinia 
which  adheres  to  the  exterior  of  the  shell,  and  in  some  cases  at  least  the  two  are 
invariably  found  together. 

The  Pagurodea  are  divisible  into  two  branches  according  to  the  structure  of  the  gills, 
whether  of  the  normal  phyllobranchiate  type  as  in  other  Auomura,  or  of  the  tricho- 
branchiate  type  as  in  many  Macrura.  These  may  be  termed  Laminibranchiata  and 
Fibribranchiata  respectively. 


LAMINIBRANCHIATA. 

Family  I.  C  CE  N  o  b  i  T  i  d  .e. 

Cenohitidx,  Dana,  U.S.  Explor.  Exped.,  vol.  xiii..  Crust.,  part  i.  p.  432,  1852. 
„  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  70,  1858. 

„  Haswell,  Catal.  Austral.  Crust.,  p.  159,  1882. 

Antennular  peduncle  greatly  elongated,  the  first  joint  deflexed  and  as  long  as  or 
exceeding  the  eye-stalks,  the  second  and  third  joints  narrow  and  cylindi-ical ;  one  of  the 
flagella  enlarged.  Antennal  peduncle  compressed,  the  terminal  joint  long.  Species 
subterrestrial. 

This  family  includes  the  genera  Birgus  and  Coenohita,  the  species  of  which  are 
confined  to  tropical  and  subtropical  regions.  Their  afiinity  with  Lithodes,  which  was 
noticed  by  Milne-Edwards,  though  he  did  not  accordingly  group  them  together,  is  well 
seen  in  the  form  of  the  abdomen. 


Genus  Birgus,  Leach. 

Birffiis,  Leach,  Trans.  Linn.  Soc.  Lond.,  vol.  xi.  p.  .337,  1815. 
,,        Desmarest,  Consid.  sur  les  Crust.,  p.  180,  1825. 
,,        Milne-Edwards,  Hist.  Nat.  des  Crust.,  t.  ii.  p.  244,  1837. 

De  Haan,  Crust.  Japon.,  p.  20.3,  1850. 
„        Dana,  U.S.  Explor.  Exped.,  vol.  xiii..  Crust.,  part  i.  p.  435,  1852. 
,,        Stimpson,  Proc.  Acad.  Nat.  Sci.  PhQad.,  p.  70,  1858. 

Carapace  broadly  ovate,  with  a  prominent  rostrum  in  front.  Ocular  peduncles 
cylindrical.  Abdomen  not  twisted,  broad,  the  second,  third,  fourth  and  fifth  segments 
each  with  a  large,  corneo-calcareous,  overlapping  tergal  plate,  which  occupies  the  whole 
width  of  the  segment,  and  with  smaller  lateral  plates.  Under  surface  of  the  abdomen 
membranous,  with  a  plate  situated  posteriorly,  which  represents  the  sixth  segment  and 
is  provided  with  a  rudimentary  appendage  on  each  side  ;  attached  to  this  is  a  telson  of 
small  size.  Eespiratory  chambers  spacious,  containing  fourteen  gills  on  each  side,  and  in 
addition  vascular  pulmonary  outgrowths. 

(ZOOL.  CHALL.   EXP. PART  LXIS. 1887.)  ,  ZzZ  7 
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Birgus  latro  (Linne). 

Cancer  crementatus,  Eumphius,  D'Amboinische  Eariteitkamer,  p.  7,  taf.  iv.,  1705. 
„  „  Seba,  The.sauri  Eerum  Natur.,  t.  iii.,  tab.  xxi.  figs.  1,  2,  176L 

„       latro,  Linne,  Syst.  Nat,  ed.  xii.,  t.  ii.  ix  1049,  1766. 

„  „     Herbst,  Naturgeschichte  der  Krabben  u.  Krebse,  t.  ii ,  tab.  xxiv.  p.  34,  1796. 

Pagurus  latro,  Fabricius,  Suppl.  Ent.  Syst.,  \y.  411,  1798. 
„  „      Bosc,  Hist.  Nat.  des  Crust,  t  ii.  p.  76,  1802. 

„  „      Latreille,  Hist  Nat.  des  Crust  et  Insect,  t  vi.  p.  164,  1802. 

„  ,,      Olivier,  Ency.  Meth.,  t.  viii.  p.  639,  Atlas,  pi.  cclxxxii.,  1811. 

„  „      Lamarck,  Hist  Anim.  sans  Vert.,  t.  v.  p.  221,  1818. 

Birgus  latro.  Leach,  Trans.  Linn.  Soc.  Lond.,  vol.  xi.  p.  337,  1815. 
„  „      Quoy  and  Gaimard,  Voy.  de  I'Uranie,  pi.  Ixsx.,  1824. 

„  „      Desmarest,  Consid.  sur  les  Crust,  p.  180,  pi.  xxx,  fig.  3,  1825. 

,,  „      Milne-Edwards,  Hist.  Nat  des  Crust,  t  ii.  p.  246,  1837;  in  Cuvier,  Eegne  Anim., 

ed.  3e,  Crust.,  pi.  xliii.  fig.  1,  no  date. 
„      De  Haan,  Crust  Japon.,  p.  212,  1850. 
„  „      Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Crust,  part  i.  p.  474,  pi.  xxx.  fig.  5,  1852. 

„  „      Hilgendorf,  in  Van  der  Decken's  Eeisen  in  Ost-Afrika,  Crust.,  p.  100,  1869. 

„  „      Brocchi,  Ann.  d.  Sci.  Nat,  sdr.  6,  t  ii.  p.  34,  pL  xv.  fig.  44,  1875. 

„  „      Wniemoes  Suhm,  Zeitschr.  f.  wiss.  Zool.,  Bd.  xxvi.  p.  73,  1875. 

„  „      Grube,  Jahresb.  Schles.  Ges.,  p.  76,  1878. 

,,  „      Semper,  Zeitschr.  f.  wiss.  Zool.,  Bd.  xxx.  p.  282,  1878. 

„      Miers,  Crust  in  Zool.  H.M.S.  "Alert,"  p.  555,  1884. 
Juv.  Birgus  latieauda,  Latreille,  Eegne  Anim.,  6d.  2e,  t.  iv.,  pi.  xii.  fig.  2,  1829. 
,,  ,,  Desmarest,  Consid.  sur  les  Crust,  p.  180,  182.5. 

Habitat. — Philippine  Islands.     Several  large  specimens  of  both  sexes. 
Ternate,  October  15,  1874  ;  a  young  female. 

Birgus  latro  is  the  largest  and  one  of  the  most  widely  distributed  of  Indo-Pacific 
Pagurids. 

Genus  Ccenohita,  Latreille. 

Cenobita,  Latreille,  Fam.  Nat.  du  Eegne  Anim.,  p.  276,  1826. 
Ccenobita,  Latreille,  Cuvier,  Eegne  Anim.,  ed.  2e,  t.  iv.  p.  77,  1829. 
Cenobita,  Milne-Edwards,  Hist.  Nat.  des  Crust.,  t.  ii.  p.  238,  1837. 

„  De  Haan,  Crust  Japon.,  p.  203,  1850. 

,,         Dana,  U.S.  Explor.  Exped.,  vol.  xiii..  Crust,  part.  i.  p.  435,  1852. 

,,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  70,  1858. 

„  Haswell,  Catal.  Austral.  Crust,  p.  160,  1882. 

Comobita,  Hilgendorf,  in  Van  der  Decken's  Eeisen  in  Ost-Afrika,  Crust.,  p.  97,  1869. 

Carapace  elongated,  the  rostrum  Ijut  slightly  marked.  Ocular  peduncles  compressed. 
Chelipedes  markedly  unequal,  the  left  larger.  Abdomen  soft  and  membranous,  twisted 
on  itself.  First  five  abdominal  segments  with  narrow  tergal  plates,  the  sixth  with  a  well- 
developed  pair  of  appendages  (of  which  the  left  is  larger),  followed  by  a  well-marked 
telson.     The  species  protect  themselves  by  means  of  shells. 
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Ciienohita  clypeata  (Herbst). 

Gancer  ch/peatus,  Herbst,  Naturg.  Krabben  u.  Krebse,  t.  ii.  p.  22,  taf.  xxiii.  fig.  2,  1790. 
Pagurus  clypeatus,  Fabricius,  Suppl.  Ent.  Syst.,  p.  413,  1798. 
Cenohita  clypeata,  LatreiUe,  Fam.  Nat.  du  Ec'gne  Anini.,  p.  277,  1826. 

„  „  Milne-Edwards,  Hist.  Nat.  des  Crust.,  t.  ii.  p.  239,  1837. 

„  ,,         Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Crust.,  parti,  p.  473,  pi.  xxx.  fig.  4, 1852. 

,,  „         Heller,  Reise  der  Novara,  Crust.,  p.  82,  1865. 

Ccetiobita  clypeata,  Latreille,  R^gne  Anim.  de  Cuvier,  ed.  2e,  t.  iv.  p.  77,  1829. 

„  „  Miers,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  v.  p.  371,  1880. 

,,  clypeatus,  Hilgeiidorf,  in  Van  der  Decken's  Reisen  in  Ost-Afrika,  Crust.,  p.  98,  taf.  vi. 

figs.  3c,  4a,  1869. 

Habitat. — ^Wild  Island,  Admiralty  Islands.  A  large  male  specimen,  in  a  shell  of 
Dolium  perdix,  Linn. 

This  species  is  extensively  distributed  over  the  Indo-Pacific  region,  ranging  from  the 
east  coast  of  Africa  to  the  islands  of  the  Pacific. 

Ccenohita  1'ugosa,  H.  Milne-Edwards. 

Cenohita  rugosa,  !Milne-Edwards,  Hist.  Nat.  des  Crust.,  t.  ii.  p.  241,  1837. 
„  „        Krauss,  Siidafrik.  Crust.,  p.  58,  1843. 

De  Haan,  Crust.  Japon.,  p.  212,  1850. 
,,  ,,        Dana,  U.S.  Explor.  Exped.,  vol.  xiii..  Crust.,  part  i.  p.  471,  pi,  xxx.  fig.  1,  1852. 

,,  ,,       Stimpson,  Proc.  Acad.  Nat.  Sci.  Pbilad.,  p.  83,  1858. 

,,  „        Heller,    Sitzungsb.    Akad.   Wien,    p.  254,  pi.  xliv.  fig.    1,  1802;    Reise    der 

Novara,  Crust.,  p.  82,  1865. 
,,  ,,        HasweU,  Catal.  Austral.  Crust.,  p.  160,  1882. 

Cxnohita  clypeata,  Owen,  Crust.  "Blossom,"  p.  85,  pi.  xxv.  fig.  3,  1839. 

Gmnohita  rugosus,  Hilgendorf,  in  Van  der  Decken's  Reisen  in  Ost-Afrika,  Crust.,  p.  99,  taf.  vi. 
figs.  2,  3a,  4&,  1869. 
„         rugosa,  Targioni  Tozzetti,  C'rcstac.  "  Magenta,"  p.  232,  pi.  xiii.  fig.  6,  1877. 
,,  „       Miers,    Ann.    and   Mag.    Nat.    Hist.,   ser.   5,  vol  ii.    p.    410,     1878  ;    Phil. 

Trans.  Roy.  Soc,  vol.  clxviii.  p.  492,  1879. 
„  „       Eicbters,  Decapoda  in  Mcibius,  Beitnige  zur  Meeresfauna  der  Insel  Mauritius 

und  der  Seycliellen,  p.  160,  pi.  xvii.  figs.  14-17,  1880.' 

Habitat. — The  collection  contains  a  large  series  of  this  common  and  almost  ubiquitous 
ludo-Pacific  species  from  the  following  localities  : — 

Tracy  Island,  Nares  Harbour,  Admiralty  Islands.  In  shells  of  Cerithium  (  Vertagus) 
martiniammi,  Pfeiffer. 

Wild  Island,  Admiralty  Islands,  shore.  In  shells  of  Trochus  (Chrysostoma) 
paradoxus,  Born. 

Kandavu,  Fiji  Islands,  July  1874,  and  August  1874  (from  the  shore). 

Api,  New  Hebrides,  shore.     In  the  shell  of  Natica  albumen,  Linn. 

Tahiti,  near  the  reefs,  September  28,  1875.  In  the  shells  of  a  species  of  J/eZctm'a 
(a  fresh-water  Mollusc). 

Wokan  Dobbo,  Arrou  Islands,  shore. 
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Ccenohita  perlata,  H.  Milue-Edwards. 

Cenohita  jierlata,  Milne-Edwards,  Hist.  Nat.  des  Crust.,  t.  ii.  p.   242,  1837  ;   in  Cuvier,  Regne 
Anim.,  M.  3e,  Crust.,  pi.  xliv.  fig.  1,  no  date. 
„  „        De  Haan,  Crust.  Japon.,  p.  213,  1850. 

?        ,,       purpurea,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  83,  1858. 
Ccenohita  perlata,  Brocchi,  Ann.  d.  Sci.  Nat.,  ser.  6,  t.  ii.  p.  40,  pi.  xv.  figs.  45-47, 1875. 

,,  „       Miers,  Ann.  and  Mag.  Nat.  Hist.,  ser.    5,  vol.  v.  p.  372,  1880;   Crust,  in 

Zool.  H.M.S.  "Alert,"  p.  555,  1884. 

Habitat. — Specimens  from  the  following  localities  are  with  some  hesitation  referred 
to  this  species  : — 

Kandavu,  Fiji  Islands,  shore,  August  1874.  Two  males,  one  of  considerable  size,  the 
smaller  in  a  shell  of  Bidimus  [Placostylus)  seemanni,  Dohrn  (a  terrestrial  Mollusc). 

Api,  New  Hebrides,  shore.     A  female,  of  small  size,  in  a  shell  of  Natica  albumen,  Linn. 

Ccenohita  perlata  occurs  at  widely  separate  localities  throughout  the  Pacific. 


Family  II.  P  a  G  tj  R  i  D  /E. 

Paguriclx,  Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Crust.,  part  i.  p.  435,  1852. 
„  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  70,  1858. 

Antennular  peduncle  of  moderate  size,  the  first  joint  short  and  stout,  the  second  and 
third  slender  and  cylindrical ;  both  flagella  of  small  size.  Antennal  peduncle  sub- 
cylindrical.     Species  marine. 

This  family  includes  the  greater  number  of  known  Pagurids.  A  synoptical  arrangement 
of  genera,  partly  based  on  the  tables  furnished  by  Dana  and  Stimpson,  is  given  below  : — 

I.  Abdomen  spirally  twisted  or  bent  abruptly,  soft  and  membranous,  the  segmentation  imperfect  (Pagurinte, 
Dana). 
1.  First  and  second  abdominal  segments  without  genital  appendages. 

a.  Fourth  pair  of  legs  chelate  or  subchelate.     Males  without  a  protruded  vas  deferens. 


Clibanarius,  Dana. 

Isocheles,  Stimpson. 
Eupagurus,  Brandt. 
OstracoTiotiis,  A.  Milne-Edwards. 


Diogenes,  Dana. 
Pagurus  (Fabricius),  Dana. 
Aniculus,  Dana. 
Calcinus,  Dana. 
h.  Fourth  pair  of  legs  subchelate.     Males  with  a  protruded  vas  deferens. 

Spiropagurus,  Stimpson.  |  Catapagunis,  A.  Milne-Edwards. 

Anapagiints,  Henderson. 
2.  First  and  second  abdominal  segments  provided  with  genital  appendages  (the  first  segment  only  in  the 
female). 

Pagurisfes,  Dana.  |  Tylaspis,  n.  gen. 

Si/mpagurus,  S.  I.  Smith. 

II.  Abdomen   not   spirally   twisted,    composed   of    distinct    movable   segments   which   are   usually    calcified 
(CanceUinEB,  Dana). 


Cancellus,  Milne-Edwards. 
Glaucothoe,  Milne-Edwards. 


Pomatoeheles,  Miers. 
Mixtopagurus,  A.  Milne-Edwards. 


?  Xylopagurus,  A.  Milne-Edwards. 
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Two  of  the  genera,  viz.,  Ostraconotus  and  Tylaspis,  agree  in  having  the  posterior 
part  of  the  carapace  broad  and  firm,  and  the  abdomen  poorly  developed,  characters  in 
which  they  diflfer  from  all  other  Paguridse. 

Genus  Diogenes,  Dana. 

Diogenes,  Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Crust.,  part  i.  p.  438,  1852. 

Stimpson,  Proc.  Acad.  Nat.  Sci.  Pliilad.,  p.  70,  1858. 
„  Heller,  Crust,  sudlichen  Europa,  p.  1G9,  1863. 

Haswell,  Catal.  Austral.  Crust.,  p.  156,  1882. 
„  Henderson,  Proc.  Eoy.  Phys.  See.  Edin.,  vol.  ix.  part  i.  p.  C6,  1886. 

Front  with  a  movable  rostriform  process  situated  between  the  ocular  peduncles,  but 
distinct  from  the  rostrum.  Antennal  acicle  with  a  broad  base,  occasionally  bifid ;  the 
flagellum  ciliated  and  frequently  short.  Chelipedes  unequal,  the  left  larger ;  fingers 
moving  in  an  oblique  plane.  Second  and  third  j)airs  of  legs  with  long  dactyli ;  the 
fourth  pair  subcheliform. 

Diogenes  custos  (Fabricius). 

Pagurus  custos,  Fabricius,  Suppl.  Ent.  Syst.,  p.  412,  1798. 

„  „       Latreille,  Hist.  Nat.  des  Crust,  et  Insect.,  t.  vi.  p.  165,  1802. 

„  „       Olivier,  Ency.  Metli.,  t.  viii.  p.  644,  1811. 

„  „       Milne-Edwards,  Ann.   d.   Sci.   Nat,   ser.    2e,  t.   vi.   p.   284,    1836;  Hist.  Nat. 

des  Crust.,  t.  ii.  p.  236,  1837. 
Diogenes  custos,  Dana,  U.S.  Explor.  Exped.,  vol.  xiii..  Crust.,  part  i.  p.  439,  pi.  xxvii.  fig.   10, 
1852. 

„  „       Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  83,  1858. 

„  „       Hess,  Decapoden-Krebse  Ost-Australiens,  p.  35,  1865. 

„  „       Haswell,  Catal.  Austral.  Crust.,  p.  157,  1882. 

Habitat. — Port  Jackson ;  depth,  2  to  10  fathoms.     An  adult  male.     It  is  recorded 
by  Stimpson  from  the  same  locality,  and  by  Dana  also  from  New  South  Wales. 
Diogenes  custos  extends  from  the  Australian  seas  to  the  shores  of  India. 

Diogenes  brevirostris,  Stimpson  (PI.  VI.  fig.  3). 

Diogenes  irevirostris,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  83,  1858. 

„  „  Studer,   "  Gazelle "  Crust.,  Abhandl.  d.  k.  Akad.  d.   Wiss.   Berlin,  p.   23, 

1883. 

Habitat. — Simon's  Bay;  depth,  10  to  ,20  fathoms.  A  female  with  ova,  in  an 
imperfect  state  of  preservation.  ' 

Stimpson's  types  were  from  the  above  locality.  This  species  may  eventually  j^rove 
to  be  .synonymous  with  Diogenes  varians  (Costa),  as  the  latter  appears  to  be  subject  to 
considerable  variation.     The  Challenger  specimen  differs,  however,  from  the  typical  form 
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of  Diogenes  varians,  in  having  the  left  chelipede  with  a  tendency  towards  spinulation 
on  its  joints,  and  the  lower  border  of  the  propodus  curved ;  the  ophthalmic  scales  also 
are  sparingly  dentate. 

Diogenes  guttatus,  n.  sp.  (PI.  VI.  fig.  4). 

Character's. — The  anterior  portion  of  the  carapace  is  slightly  convex  from  side  to 
side  and  smooth  towards  the  centre  ;  the  front  with  its  median  process  faintly  marked, 
but  a  conspicuous  projection  external  to  each  ophthalmic  scale ;  the  antero-lateral 
border  (posterior  to  the  insertion  of  the  antennal  peduncle)  with  an  abrupt  slope 
backwards,  and  armed  with  a  few  minute  spinules  ;  the  lateral  margin  with  about 
six  acute  curved  spinules.  The  central  portion  of  the  carapace  behind  the  cervical 
groove  has  a  few  granulations. 

The  rostriform  process  is  entire,  narrowing  towards  the  acute  apex  which  scarcely 
reaches  the  end  of  the  o^^hthalmic  scales ;  the  latter  are  subentire,  with  two  or  three 
spinules  at  the  inner  and  distal  margin.  The  ocular  peduncles  extend  to  a  point  opposite 
the  middle  of  the  terminal  joint  of  the  antennal  peduncle  and  the  commencement  of  the 
same  joint  in  the  antennular  peduncle.  The  antennal  acicle  is  short,  not  reaching  beyond 
the  middle  of  the  penultimate  joint  of  the  peduncle,  and  its  inner  border  is  quadrispinose  ; 
the  second  joint  of  the  peduncle  is  broad,  and  possesses  a  prominent  external  spine  ; 
the  flagellum  is  not  twice  the  length  of  the  carapace,  and  its  under  surface  is  fringed 
with  long  hairs. 

The  left  chelipede  has  the  meral  and  carpal  joints  subequal,  slightly  pubescent,  and 
covered  with  spinuliform  granulations,  most  strongly  marked  towards  the  borders,  on 
which  they  become  distinctly  spinulous  ;  the  inner  surface  of  the  carpus  is  convex  ;  the 
propodus  is  about  one  and  a  half  times  the  length  of  the  carpus,  its  outer  surface  is  covered 
with  perfectly  circular,  drop-like,  and  flattened  elevations,  the  ujDjjer  and  lower  borders  are 
spinulous  and  almost  straight ;  on  the  outer  surface  and  near  the  carpal  articulation  are 
three  curved  denticles  situated  near  the  lower  border,  the  inner  surface  is  faintly 
granular ;  the  dactylus  has  a  series  of  dentations  on  the  upj^er  border  and  numerous 
granulations  on  the  outer  surface,  the  lower  border  is  minutely  toothed;  the  immobile 
finger  has  an  obscure  median  ridge  on  the  upper  surface  and  numerous  small  teeth  on  the 
inner  margin.  The  right  chelipede  is  wanting  in  the  single  specimen.  The  first  and 
second  pairs  of  ambulatory  limbs  are  smooth  and  sparingly  ciliated,  with  a  few  spinules 
on  the  anterior  borders  of  the  meral  joints ;  the  dactyh  are  slightly  bent,  longitudinally 
canaliculate  on  the  upper  surface,  and  considerably  longer  than  the  propodi.  The  pen- 
ultimate joint  of  the  fourth  leg  has  its  lower  border  spinose. 

The  two  terminal  segments  of  the  abdomen  are  smooth  and  moderately  convex,  the 
ultimate  is  longitudinally  channelled. 
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Length  of  body'  13  mm.,  of  carapace  6'8  mm.,  of  left  chelipedc  15  mm.,  of  first 
ambulatory  limb  18 "5  mm. 

The  peculiar  markings  on  the  left  hand  at  once  distinguish  Diogenes  guttatus  from 
all  other  species  of  the  genus.  In  some  respects  it  approaches  Diogenes  rectimanus,  Miers, 
but  in  this  latter  the  outer  surface  of  the  hand  is  granulated  and  pubescent,  and  the  lower 
border  armed  with  strong  sjMnules. 

Habitat. — Station  187,  Torres  Strait;  depth,  G  fathoms;  bottom,  coral  mud.  A 
single  male  specimen. 

Genus  Pagurus,  Fabricius. 

Parjums,  Fabricius,  Suppl.  Ent.  Syst.,  p.  411,  1798  {in  pari). 

Milne-Edwards,  Ann.  d.  Sci.  Nat.,  ser.  2e,  t.  vi.  p.  262,  1836  ;  Hist.  Nat.  des  Crust., 
t.  ii.  p.  213,  1837  {in  part). 
„        De  Haan,  Crust.  Japon.,  p.  202,  1850  {in  parf). 
„         Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Crust.,  part  i.  p.  449,  1852. 
„         Stimpson,  Proc.  Acad.  Nat.  Sci.  Pbilad.,  p.  71,  1858. 
„         HeUer,  Crust,  siidlicben  Europa,  p.  174,  1853. 
„        Miers,  Catal.  New  Zealand  Crust.,  p.  65,  1876. 
„         Haswell,  Catal.  Austral.  Crust.,  p.  155,  1882. 
,,        Henderson,  Proc.  Roy.  Phys.  Soc.  Edin.,  vol.  ix.  jjart  i.  p.  67,  1886. 

Front  without  a  distinct  rostral  projection.  Ocular  peduncles  stout,  frequently 
constricted  towards  the  middle,  the  basal  scales  of  moderate  size  and  usually  separated 
by  a  considerable  interval.  Antennal  acicle  short  and  robust,  the  flagellum  long  and 
naked.  Chelipedes  rarely  subequal,  the  left  usually  larger ;  fingers  moving  in  a  vertical 
plane,  slightly  excavated  internally,  and  corneous  at  the  tips.  Penultimate  pair  of  legs 
chelate. 


Pagurus  striatus,  Latreille. 

Cancer  arrosor,  Herbst,  Naturg.  Krabben  u.  Krebse,  t.  ii.  p.  170,  Taf.  xliii.  fig.  1,  1796. 
Pagurus  strigosus,  Bosc,  Hist.  Nat.  des  Crust.,  t.  ii.  p.  77,  1802. 

„       striatus,  Latreille,  Hist.  Nat.  des  Crust,  et  Insect.,  t.  vi.  p.  163,  1802. 
„        Olivier,  Ency.  Meth.,  t.  viii.  p.  643,  1811. 

„  „        Risso,  Crust,  de  Nice,  p.  54,  1816. 

„  „        Desmare-st,  Consid.  sur  les  Crust.,  p.  178,  1825. 

„  „        Roux,  Crust,  de  la  Medit.,  pi.  x.,  1828. 

„  „        Milne-Edwards,  Ann.  d.  Sci.  Nat.,  s6r.  2e,  t.  vi.  p.  270,  1836;  Hist.  Nat. 

des  Crust,  t.  ii.  p.  218,  1837. 

„  „        Costa,  Fauna  del  Regno  di  Napoli,  p.  7,  1845. 

„  „        Lucas,  Anim.  art.  de  I'Alg^r.  Crust.,  p.  29,  1849. 

„  „        De  Haan,  Crust.  Japon.,  p.  206,  tab.  xlix.  fig.  1,  1850. 

„  „        Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  84,  1858. 

'  Measured  from  the  apex  of  the  rostrum  or  median  point  of  the  frontal  margin  to  the  apex  of  the  telson. 
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Paguriis  striata,  Heller,  Crust,  siidliclien  Europa,  p.  174,  1863. 

,,  „        Brocchi,  Ann.  d.  Sci.  Nat.,  ser.   6e,  t.  ii.  p.  3-1,  pi.  xiv.  figs.   35-39 ;  pi.  xv. 

fig.  43,  1875. 

,,  ,,        Mier.^,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  viii.  p.  274,  1881. 

„  „        Studer,  "Gazelle"  Crust.,  Abhandl.  d.  k.  Akad.  d.  Wiss.  BerHn,  p.  23,  1883. 

„       incisus,  Lamarck,  Hist.  Anim.  sans  Vert.,  t.  v.  p.  220,  1818. 

„  „        Latreille,  Ency.  Metli.,  Atlas.,  pi.  cccx.,  1818. 

juv.  Savigny,  Descr.  de  I'Egypte,  Zool.  Crust.,  pi.  ix.  fig.  1,  1809-22  {iiomen  nullum). 

Habitat. — Eeefs,  Zebu,  Philippines.  An  adult  male,  in  a  shell  covered  by  several 
specimens  of  a  sjjotted  Anemone. 

Stations  204a,  204b,  off  Tablas  Island;  depth,  100  to  115  fathoms;  bottom,  green 
mud.  An  adult  male,  in  a  shell  of  RaneUa  Jijiensis,  Watson,  with  a  single  specimen  of 
apparently  the  same  species  of  spotted  Anemone. 

The  true  home  of  this  species  is  the  Mediterranean  and  north-west  coast  of  Africa ; 
its  occurrence  in  the  Oriental  region  is  therefore  a  matter  of  extreme  interest,  for 
at  present  there  is  no  evidence  to  show  that  it  is  cosmopolitan  in  its  distribution. 
It  has  been  previously  recorded  from  Japan  l^y  De  Haan,  who  states  that  on  com- 
paring Japanese  and  Mediterranean  specimens  no  points  of  distinction  could  be  found  ; 
a  similar  comparison  of  the  Challenger  specimens  has  in  like  manner  failed. 


Pagurus  granulatus,  Olivier. 

Cancellus  maximus  Bahamensis,  Catesby,  Nat.  Hist.  Carolina,  Florida,  and  the  Bahama  Islands, 

vol.  ii.  tab.  xxxiv.,  1731-43. 
Macao,  Parra,  Descripcion  de  difierentes  piezas  de  historia  natural,  tab.  Ixi.,  1787. 
Pagurus  granulatus,  Olivier,  Ency.  Meth.,  t.  viii.  p.  640,  1811. 

„  ,,  Lamarck,  Hist.  Anim.  sans  Vert.,  t.  v.  p.  220,  1818. 

„  „  Milne-Edwards,  Ann.    d.    Sci.    Nat.,  s6r.    2e,  t.  vi.  p.   275,   1836 ;    Hist. 

Nat.  des  Crust.,  t.  ii.  p.  225,  1837. 
„  „  Dana,  U.S.  Explor.  Exped.,  vol.  xiii..  Crust.,  part  i.  p.  453,  1852. 

„  ,,  E.  V.  Martens,  Archiv  f.  Naturgesch.,  vol.  xxxviii.  p.  120,  1872. 

Petrochirus  granulatus,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  71,  1858. 
,,  ,,  HeUer,  Eeise  der  Novara,  Crust.,  p.  85,  1865. 

Habitat. — Simon's  Bay;  depth,  10  to  20  fathoms.  Two  males,  the  body  of  the  larger 
measuring  7^  inches  (0"190  metre)  in  length. 

This  species — one  of  the  largest  of  known  Pagurids — belongs  to  the  West  Indian 
region,  extending  as  far  south  as  Rio  Janeiro,  from  which  locality  it  is  recorded  by  Dana 
and  Heller ;  its  occurrence  at  the  Cape  is  therefore  of  interest  as  greatly  increasing  its 
range  of  distribution.  It  was  constituted  by  Stimpson  the  type  of  his  genus  Petrochirus, 
on  grounds  which  appear  to  be  of  specific  rather  than  of  generic  impoi'tance. 
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Pagunis  calidvs,  Risso. 

Pagurm  callidus,  Risso,  Hist.  Nat.  de  I'Eur.  ISIerid.,  t.  v.  ji.  29,  1826. 
„  „        Roux,  Crust,  de  la  Medit.,  pi.  xv.,  1828. 

„  „        Milne-Edwards,  Ann.  d.  Sci.  Nat.,  scr.  2c,  t.  vi.  p.  271,  1S3G;  Hist.  Nat. 

des  Crust.,  t.  ii.  p.  220,  1837. 
„  ,,        Lucas,  Anim.  art.  de  I'Alger.,  Crust.,  p.  29,  1849. 

calidus,  White,  Catal.  Crust.  Brit.  Mus.,  p.  59,  1849. 
,,  „       Heller,  Crust,  siidlichen  Europa,  p.  176,  1863. 

,,       diogenes,  Costa,  Fauna  del  Regno  di  Napoli,  Crust.,  p.  5,  1845. 

Habitat. — St.  Vincent,  Cape  Verdes.  Three  specimens  (two  adult  and  one  young), 
the  largest  inhabiting  a  shell  which  is  covered  by  Anemones.  Bands  of  a  brilliant  red 
colour  are  still  visible  on  the  carapace,  ocular  peduncles,  and  ambulatory  limbs. 

Station  VIIp,  off  Gomera,  Canaries;  depth,  78  fathoms;  bottom,  volcanic  sand.  A 
single  immature  specimen. 

Pagurus  calidus  is  a  well-known  Mediterranean  species.  It  is  recorded  by  Miers 
from  Madeira  and  the  Canaries. 

Pagurus  deformis,  H.  Milne-Edwards. 

Pagurus  deformis,  llilne-Edwards,   Ann.   d.   Soi.  Nat.,  ser.  2e,  t.  vi.  p.   272,  pi.  xiii.  fig.   4, 
1836  ;  Hist.  Nat.  des  Crust.,  t.  ii.  p.  222,  1837. 
„  „  Dana,  U.S.  Explor.  Exped.,  vol.  xiii..  Crust.,  part  i.  p.  449,  1852. 

„  ,,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Pliilad.,  p.  84,  1858. 

,,  ;,  Heller,  Reise  der  Novara,  Crust.,  p.  86,  1865. 

„  „  Hilgendorf,  Monatsber.  d.  k.  preuss.  Akad.  d.  Wi.ss.  Berlin,  p.  818,  taf.  iii. 

figs.  6,  7,  1878. 

Habitat. — Eeefs,  Papeite.  A  single  incomplete  sjsecimen  (with  the  chelipedes  wanting) 
is  apparently  referable  to  this  widely  distributed  Indo-Pacific  species. 

Pagurus  imbricatus,  H.  Milne-Edwards. 

Pagurus  imbricatus,  Milne-Edwards,  Ann.  d.  Sci.  Nat.,  ser.  3e,  t.  x.  p.  61,  1848. 

„  „  Miers,  Catal.  New  Zealand  Crust.,  p.   66,   1876;  Crust,   in  Zool.  H.M.S. 

"Alert,"  p.  264,  1884. 

Habitat. — Station  186,  Flinders  Passage;  depth,  8  fathoms;  bottom^  coral  mud. 

A  female  specimen  (in  spirit)  has  the  imbricated  scales  which  cover  the  chelipedes  and 
ambulatory  limbs  of  a  beautiful  deep  red  colour,  those  on  the  propodal  joint  of  the  larger 
chela  marked  by  conspicuous  white  tubercles. 

Pagurus  imbricatus  has  been  taken  only  in  the  New  Zealand  and  Australian 
seas. 

(zool.  CHALL.  EXP. — PART  LXIX.  — 1888.)  Zzz  8 
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Pagunis  euopsis,  Dana. 

Paguriis  euopsis,  Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Crust.,  part  i.  p.  452,  pi.  xxviii.  fig.  6, 
1852. 

Habitat. — Station  172,  off  Nukalofa,  Tongatabu  ;  depth,  18  fathoms;  bottom,  coral 
mud. 

Two  specimens  (male  and  female)  agree  closely  with  Dana's  description,  though  the 
colours  have  somewhat  faded.  The  joints  of  the  apical  half  of  the  antennal  flagellum 
are  characteristically  gibbous  on  the  inner  side,  and  the  haii-s  on  the  limbs  are  of  a 
reddish  colour,  tipped  with  white. 

The  ty|3es  came  from  Upolu,  Navigator  Group,  and  Balabac  Passage. 


Pagurus  dearmatus,  n.  sp.  (PI.  VI.  fig.  5). 

Characters. — The  anterior  portion  of  the  carapace  is  somewhat  square  in  outline  with 
a  projection  external  to  the  insertion  of  each  ocular  peduncle,  the  surface  tolerably  smooth, 
with  a  few  hairs  towards  the  margins ;  the  posterior  portion  is  entirely  membranous. 

The  ocular  peduncles  are  of  large  size,  slightly  flattened  from  above  downwards,  and 
constricted  towards  the  middle,  which  is  crossed  by  a  broad  red  band ;  the  cornese  are 
deeply  pigmented  and  semilunar  in  outline  when  seen  from  above  ;  the  ophthalmic  scales 
are  broad  at  the  base,  their  apices  with  three  or  four  spines  each.  The  antennal  peduncles 
extend  almost  to  the  end  of  the  eye-stalks  and  are  sparingly  ciliated,  the  acicle  is  of 
small  size,  not  reaching  beyond  the  distal  end  of  the  penultimate  joint,  the  second  joint 
is  moderately  broad,  with  a  slightly  marked  external  prolongation.  The  terminal  joint 
of  the  autennular  peduncle  extends  slightly  beyond  the  apices  of  the  eye-stalks. 

The  left  chelipede  is  considerably  larger  than  the  right,  with  its  basal  joints  sparingly 
ciliated  ;  the  lower  border  of  the  merus  is  sharp  and  granulated  ;  the  carpus  is  somewhat 
trigonal,  the  upper  border  with  two  or  three  curved  denticles,  the  outer  surface  with  a 
few  granulations  towards  the  anterior  border ;  the  propodus  is  more  than  equal  in  length 
to  the  merus  and  carpus  taken  together,  its  outer  surface  uniformly  covered  with  fine 
granulations,  which  show  a  tendency  to  become  slightly  coarser  towards  the  apex  of  the 
immobile  finger,  the  upper  border  with  a  series  of  small  denticles;  the  outer  surface  of 
the  dactylus  is  coarsely  granular  and  its  lower  border  irregularly  dentate  (as  is  also  the 
corresponding  border  of  the  immobile  finger),  the  tips  of  both  fingers  are  black  and 
corneous.  The  right  chelipede  is  almost  smooth,  the  joints  being  but  slightly  granulated, 
though  clothed  with  a  few  hairs ;  the  upper  border  of  the  carpus  and  propodus  is 
provided  with  marginal  denticles ;  both  fingers  possess  tufts  of  hairs,  and  the  lower  is 
moderately  dilated.     The  ambulatory  limbs  are  smooth  and  but  sparingly  ciliated  ;  the 
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third  left  leg  has  the  propodus  dilated,  with  its  outer  surface  faintly  granular  and  a  well- 
marked  series  of  granules  on  the  lower  border,  which  is  sharp ;  the  dactylus  is  about  one 
and  a  half  times  the  length  of  the  penultimate  joint,  with  its  outer  surface  longitudinally 
canaliculate,  the  l^orders  are  faintly  granular,  and  fringed  with  hair-like  setae  which 
become  yellow  and  horny  towards  the  apex. 

The  penultimate  abdominal  segment  bears  a  T-shaped  marking  ;  the  terminal  segment 
is  irregular  in  shape,  with  a  sinuous  margin. 

Length  of  body  24  mm.,  of  left  chelipede  IG  mm.,  of  right  chelipede  13  mm.,  of  third 
left  leg  22'5  mm.,  of  ocular  peduncle  5  mm. 

Pagurus  dearmatus  is  allied  to  Pagurus  deformis'  Milne-Edwards,  and  Pagurus 
pedunculatus  (Herbst) ;  it  comes  nearest  to  the  latter,  in  which,  however,  the  propodus  of 
the  left  chelipede  is  both  tubercular  and  granular  on  the  outer  surface.  From  Pagiirus 
deformis  it  is  distinguished  by  the  form  of  the  penultimate  joint  of  the  third  left  leg, 
which  in  that  species  is  cariuated  on  the  outer  surface. 

Habitat. — Admiralty  Islands,  16  to  25  fathoms.  A  female  with  ova,  in  a  shell  of 
Stromhus  variabilis,  Sow. 

Pagurus  similimanus,  n.  sp.  (PI.  VI.  fig.  6). 

Characters. — The  anterior  portion  of  the  carapace  is  six-sided,  the  front  with  a  well- 
marked  projection  external  to  the  insertion  of  each  ocular  peduncle,  the  surface  is  smooth 
towards  the  middle  and  bounded  by  a  Y-shaped  line  posteriorly;  a  few  long  hairs  arranged 
in  tufts  are  present  towards  the  lateral  margins ;  the  posterior  portion  is  entirely 
membranous. 

The  ocular  peduncles  are  of  large  size  and  shaped  as  in  Pagurus  deformis,  ]\Iilne- 
Edwards,  constricted  towards  the  middle,  with  the  cornese  dilated  and  not  deeply 
pigmented,  and  their  outline  semilunar  when  seen  from  above;  a  dark  band  runs  along  the 
inner  and  outer  surfaces  of  each  peduncle ;  the  ophthalmic  scales  are  broad  at  the  base, 
their  apices  with  three  spines  each  and  several  long  hairs.  The  antennal  peduncles 
extend  almost  to  the  end  of  the  eye-stalks,  while  the  joints  are  broad  and  fringed  with 
numerous  long  hairs ;  the  acicle  is  of  moderate  size  and  extends  beyond  the  distal  end  of 
the  penultimate  joint,  while  its  surface  is  pubescent ;  the  external  prolongation  of  the 
second  joint  is  fairly  well  marked.  The  terminal  joint  of  the  antennular  peduncle 
extends  very  slightly  beyond  the  tips  of  the  eye-stalks. 

The  chelipedes  are  of  equal  size  and  in  every  respect  similar  to  one  another,  belonging 
essentially  to  the  form  which  is  characteristic  of  the  genus  Clihanarius;  the  merus  is 
trigonal,  with  the  surface  smooth,  but  the  borders  are  dentate  and  fringed  with  hairs ;  the 
three  terminal  joints  are  remarkably  hirsute,  the  hairs  long,  of  a  reddish  colour,  and  arranged 
in  tufts,  more  sparingly  met  with  on  the  inner  surface ;  the  outer  surface  of  the  carpus 
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and  propodus  (more  especially  the  latter)  is  armed  with  numerous  acute,  corneous-tipped 
spines  arranged  in  longitudinal  rows,  on  the  upper  border  of  both  joints  the  spines  are  of 
large  size ;  the  fingers  are  densely  hirsute  even  on  the  inner  surface,  their  opposed  edges 
are  armed  with  tubercular  teeth,  and  their  apices  have  a  black  horny  external  margin. 
The  ambulatory  limbs  are  hirsute,  the  hairs  being  confined  to  the  margins,  the  anterior 
surface  of  the  three  terminal  joints  is  armed  with  spines  similar  to  those  met  with  on  the 
chelipedes,  and  a  few  spinules  exist  on  the  posterior  borders  of  the  mori.  The  last  two 
pairs  of  legs  are  moderately  pubescent. 

The  penultimate  abdominal  segment  bears  a  deep  T-shaped  impression  ;  the  terminal 
segment  has  its  sinuous  margin  "thrown  into  four  lobes. 

Length  of  body  34  mm.,  of  chelipede  26  mm.,  of  third  right  leg  41  mm.,  of  ocular 
peduncle  8  mm. 

This  species  is  characterised  by  the  form  of  its  chelipedes,  which  are  those  of  a 
Clihanarius  (the  fingers  moving  almost  in  a  horizontal  plane  as  in  that  genus),  though  in 
all  other  respects  it  is  a  true  Pagurus ;  it  thus  serves  to  illustrate  the  close  connection 
which  exists  between  these  two  genera. 

Habitat. — Station  212,  Celebes  Sea;  depth,  10  fathoms;  bottom,  sand.  A  female 
specimen,  in  the  shell  of  a  species  of  Fusus. 

In  addition  to  the  above  recorded  species,  the  collection  contains  a  Pagurus  from  off 
Port  Jackson,  30  to  35  fathoms,  too  young  to  be  satisfactorily  identified. 

Genus  Clihanarius,  Dana. 

Clihanarius,  Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Crust.,  part  i.  p.  461,  1852. 
„  Stimpson,  Proo,  Acad.  Nat.  Sci.  Pliilad.,  p.  72,  1858. 

,,  Heller,  Crust,  siidlichen  Europa,  p.  177,  186.3. 

„  Miers,  Calal.  New  Zealand  Crust.,  p.  67,  1876. 

Haswell,  Catal  Austral.  Crust.,  p.  159,  1882. 

Front  with  a  distinct  rostral  projection.  Ocular  peduncles  usually  slender,  the  basal 
scales  of  small  size  and  situated  close  together.  Antenual  acicle  short,  the  flagellum 
naked.  Chelipedes  subequal  and  of  similar  conformation ;  the  hand  small,  with  the 
fingers  moving  in  a  horizontal  plane,  excavated  internally,  and  corneous  at  the  tips. 
Ambulatory  limbs  often  with  longitudinal  colour  markings,  the  penultimate  pair  chelate. 

Clihanarius  strigimanus  (White). 

Pagurus  strigimanus,  White,  Proc.  Zool.  Soc.  Lond.,  p.  122,  1847  j  Ann.  and  Mag.  Nat.  Hist, 
ser.  2,  vol  i.  p.  224,  1848. 

Habitat. — Station  1G2,  ofi"  East  Moncceur  Island,  Bass  Strait;  depth,  38  fathoms; 
bottom,  sand  and  shells.     An  adult  male,  in  a  shell  of  Voliita  undulata,  Lam. 
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The  type  si^ecimeu  in  the  British  Museum  is  from  Tasmania. 

As  in  the  case  of  Pagurus  similimanus  this  species  shares  the  characters  of  Pagurus 
and  Clibanarius,  though  its  affinities  are  more  with  the  latter  genus ;  the  chelipedes  are 
subequal,  a  distinct  rostral  projection  is  present,  and  the  ocular  peduncles  are  tolerably 
long  and  slender,  at  the  same  time  the  ophthalmic  scales  are  arranged  as  in  Pagurus. 
The  special  features  of  Clibanarius  strigimanus  are  the  curious  striated  (stridulating  ?) 
areas  on  the  inner  surface  of  the  hand  of  each  chelipede,  and  the  narrow  and  acute 
terminal  portions  of  the  ophthalmic  scales. 

The  carapace  of  a  Pagurid  from  Station  192,  off  the  Ki  Islands,  with  a  very  prominent 
rostrum  and  acute  ophthalmic  scales,  is  probably  referable  to  the  genus  Clibanarius. 

Genus  Calcinus,  Dana. 

CalciniLS,  Dana,  U.S.  Exjjlor.  Exped.,  vol.  xiii..  Crust.,  part  i.  p.  456,  1852. 
„  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  72,  1858. 

„  Haswell,  Catal.  Austral  Crust.,  p.  158,  1882. 

Front  with  a  distinct  rostral  projection.  Ocular  peduncles  usually  slender,  the  basal 
scales  of  moderate  size  and  situated  close  together.  Antennal  acicle  short,  the  flagellum 
naked.  Chelipedes  unequal,  the  left  larger;  the  fingers  moving  in  a  vertical  plane, 
excavated  internally  and  calcareous  at  the  tips.  Second  and  third  pairs  of  legs  with  short 
dactyli.     Surface  comparatively  smooth  and  often  highly  coloured. 

The  species  are  confined  to  the  tropics. 

Calcinus  tibicen  (Herbst). 

?  Cancer  tibicen,  Herbst,  Naturg.  Krabben  u.  Krebse,  t.  ii.  p.  25,  pi.  xxiii.  fig.  6,  1796. 
Pagurus  tibicen,  Latreille,  Hist.  Nat.  des  Crust,  et  Insect.,  t.  vi.  p.  169,  1802. 
„  „       Olivier,  Eiicy.  Metk,t.  viii.  p.  646,  1811. 

"  „  „       Milne-Edwards,  Ann.  des  Sci.  Nat.,  ser.  2e,  t.  vi.  p.  278,  1836;  Hist.  Nat.  des 

Crust.,  t.  ii.  p.  229,  1837;  in  Cuvier,  Efegne  Anim.,  eJ.  3e,  Crust.,  pi.  xliv. 
fig.  3,  no  date. 
„        levimanus,  Randall,  Journ.  Acad.  Nat.  Sci.  Philad.,  vol.  viii.  p.  135,  1839. 
Calcinus  tibicen,  Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Crust.,  part  i.  p.  457,  1852. 
,,  ,,        Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  85,  1858. 

,,  ,,       Heller,  Reise  der  Novara,  Crust.,  p.  87,  1865. 

„  „        Hilgendorf,  Monatsber.  d.  k.  preuss.  Akad.  d.  Wiss.  Berlin,  p.  823,  1878. 

„        Miers,  Phil.  Trans.  Roy.  See,  vol.  ckviii.  p.  491,  1879  ;  Crust,  in.  Zool.  H.M.S. 
"Alert,"  p.  557,  1884. 

Habitat. — Tahiti,  near  reefs,  September  28,  1875.  A  female  specimen  of  this  widely 
distributed  Indo-Pacific  species,  still  retaining  much  of  the  original  vivid  coloration. 

It  has  been  pointed  out  by  Hilgendorf  that  the  de,scription  and  figure  of  Cancer 
tibicen,  Herbst,  agree   much   better  with   the  West  Indian  Calcinus  sulcatus  (Milne- 
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Edwards),  and  that  the  species  referred  by  IMilnc-Edwards  to  Pagnrus  tihicen  is  probably 
distinct  from  that  of  Herbst.  Herbst  gives  uo  locality,  and  his  types  have  apparently 
been  lost. 

Genus  Ewpagurus,  Brandt. 

Euparjurus,  Brandt,  Middendorff's  Sibirischc  Eeise,  Zool.,  Tld.  i.  p.  105,  185L 

,,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  74,  1858. 

,,  Heller,  Crust,  siidliclien  Europa,  p.  158,   1863. 

„  Miers,  Catal.  New  Zealand  Crust.,  p.  62,  1876. 

„  Haswell,  Catal.  Austral.  Crust ,  p.  152,  1882. 

,,  Henderson,  Proc.  Roy.  Phys.  Soc.  Edin.,  vol.  ix.  part  i.  p.  68,  1886. 

Bernhardus,  Dana,  U.S.  Explor.  Exped.,  vol.  xiii..  Crust.,  part  i.  p.  4'iO,  1852. 

Front  with  a  distinct  rostral  projection.  Ocular  peduncles  scarcely  so  massive  as 
those  of  Pagurus,  the  basal  scales  of  moderate  size  and  separated  by  a  wide  interval. 
Antennal  acicle  elongated  and  slender,  the  flagellum  long  and  naked.  Chelipedes  rarely 
subequal,  the  right  usually  larger ;  the  fingers  moving  in  a  horizontal  plane,  and 
calcareous  at  the  tips.     Penultimate  pair  of  legs  subchelate. 

Eupagurus  contains  a  larger  number  of  species  than  any  other  genus  of  Paguridse. 

Eupagurus  excavatus  (Herbst),  var.  meticulosa,  Roux. 

Cancer  excavatus,  Hprbst,  Nafcurg.  Krabben  u.  Krebse,  t.  ii.  p.  31,  tab.  xxiii.  fig.  8,  1796. 
Pcif/unis  atiguJatus,  Risso,  Crust,  de  Nice,  p.  58,  pi.  i.  fig.  8,  1816  ;  Hist.  Nat.  de  I'Eur.  Merid., 
t.  V.  p.  39,  1826. 
„  ■     „  Desmarest,  Consid.  sur  les  Crust.,  p.  178,  1825. 

,  „  Eoux,  Crust,  de  la  Medit.,  pi.  xli.,  1830. 

Milno-Edwards,  Ann.  d.  Sci.  Nat.,  ser.   2e,  t.  vL  p.   268,  1836 ;  Hist.  Nat. 
des  Crust.,  t.  ii.  p.  217,  1837. 
„  „  Costa,  Fauna  del  Regno  di  Napoli,  Crust.,  p.  7,  1838. 

„  „  Lucas,  Anim.  art.  de  I'Alger.,  p.  28,  1849. 

Eupagurus  angnlatus,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  75,  1858. 
,,  „  Heller,  Crust,  siidlichen  Europa,  p.  166,  1863. 

,,  excavatuK,  Miers,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  viii.  p.  280,  1881. 

,,  ,,  Henderson,   Proc.    Roy.    Phys.    Soc.   Edin.,  vol.   ix.  part  L  p.  70,   1886 

{uhi  synon). 
var.  Pagurus  meticulosus,  Roux,  Crust,  de  la  Medit.,  pi.  xlii.,  1830. 

„  Milne-Edwards,    Ann.   d.  Sci.   Nat.,  ser.   2e,  t.  vi.  p.    268,   1836  ;    Hist. 

Nat.  des  Crust,  t.  ii.  p.  217,  1837. 
Eupagurus  meticulosus,  Heller,  Crust,  siidlichen  Europa,  p.  167,  1863. 
Pagurus  fricarinatus,  Norman,  Brit.  Assoc.  Rep.,  p.  264,  1868. 
Eupagurus  trieari7iatiis,  G.  O.  Sars,  Norske  Nordhavs-Exped.,  Crust.,  p.  11,  pi.  i.  figs.  8-10,  1885. 

Habitat. — "Label  lost,  probably  Madeira."     Two  specimens,  one  a  female  with  ova 
in  a  shell  of  Fusiis  (Siphonorbis)  amblytoms,  Watson. 

The  Rev.  R.  Boog-Watson,  who  identified  the  shell,  states  that  the  locality  is  more 
probably  the  Bay  of  Biscay,  where  Eupagurus  excavatus,  var.  meticulosa,  has   more 
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recently  been  taken  in  deep  water  by  the  "  IVavailleur."  The  spines  on  the  carpal  and 
propodal  joints  of  the  second  pair  of  ambulatory  limbs  are  almost  obsolete,  though  -well- 
marked  on  those  of  the  first  pair,  and  the  dactylus  of  the  right  chelipede  has  the  tip  folded 
under  that  of  the  immobile  finger.  In  other  respects  the  two  examples  agree  closely 
with  the  recently  published  description  of  Sars.  In  British  specimens  {  —  Pagunis 
tricavinatus,  Norman)  the  central  carina  on  the  larger  hand  is  more  strongly  marked. 

St.  Vincent  Harbour,  Cape  Verdes,  7  to  20  fathoms,  July  1873.  A  specimen  in  a 
&\\&\\.  oi  Pisania  lineata,  Gn\e\.,  is  referred  somewhat  doubtfully  to  the  above  species. 
The  larger  chela  is  wanting,  and  the  smaller  has  the  central  carina  less  strongly 
developed  than  usual ;  the  ojjhthalmic  scales  are  also  proportionately  larger. 

EupagiiTUS  excavatus  is  a  Mediterranean  and  North  Atlantic  species ;  the  variety 
ranges  as  far  north  as  the  Norwegian  seas  and  appears  to  be  most  prevalent  in  moderatelj' 
deep  water. 

Eupagurus  lacertosus,  n.  sp.  (PL  VI.  fig.  7). 

Characters. — The  anterior  portion  of  the  carapace  is  smooth  and  moderately  convex, 
the  lateral  border  is  also  convex,  the  median  frontal  process  prominent  and  acute,  the 
lateral  projections  less  strongly  marked,  but  each  tipped  by  a  small  spine ;  the  posterior 
portion  is  entirely  membranous,  and  raised  somewhat  above  the  level  of  the  anterior  part. 

The  ocular  peduncles  are  moderately  slender,  with  the  cornciB  but  slightly  dilated,  and 
a  few  indistinct  piliferous  lines  are  seen  on  the  upper  surface ;  the  ophthalmic  scales 
have  their  apices  slender  and  acute,  with  a  faint  inward  inclination.  The  antenna! 
peduncles  exceed  the  eye-stalks  by  almost  the  whole  length  of  the  ultimate  joint ;  the 
acicle  is  long  and  slender,  with  a  slight  double  curve,  and  the  inner  border  is  pubescent,  it 
extends  to  the  middle  of  the  terminal  joint ;  the  second  joint  has  a  well-marked  external 
prolongation  extending  to  the  middle  of  the  penultimate  joint,  and  its  inner  border  is 
spinulous,  an  acute  spinule  is  also  present  in  a  corresponding  position  on  the  inner 
margin  of  the  joint ;  the  under  surface  of  the  third  joint  is  densely  pubescent.  The 
second  joint  of  the  antennular  peduncle  has  its  distal  end  situated  nearly  opposite  the 
end  of  the  eye-stalk. 

The  right  chelipede  is  considerably  larger  than  the  left,  both  are  of  large  size  as 
compared  with  the  trunk,  and  the  surface  is  granular  and  spiny.  The  right  chelipede  has 
the  merus  somewhat  trigonal,  the  upper  border  with  two  or  three  spinules  and  a  few 
hairs,  the  antero-external  border  is  armed  with  a  series  of  acute  spines,  and  the  lower 
surface  is  tubercular,  the  outer  surface  is  slightly  granular,  and  the  superior  and  distal 
border  bears  two  spinules  situated  close  together ;  the  upper  surface  of  the  carpus  is 
covered  with  tubercular  spines  (with  the  exception  of  an  elongated  strip  near  the  inner 
margin),  the  outer  surface  slopes  abruptly  and  is  granular,  the  inner  border  gives  rise 
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throughout  its  extent  to  a  row  of  acute  spines,  the  two  anterior  of  which  are  bifid  ;  the 
propodus  is  about  one-third  longer  than  the  carpus,  its  upper  surface  granular,  with  two 
oblique  tubercular  ridges,  one  running  from  near  the  outer  margin  of  the  posterior  border 
to  the  external  border  of  the  immobile  finger,  the  other  from  the  inner  margin  of  the 
posterior  border  to  the  middle  of  the  base  of  the  dactylus,  an  indistinct  central  row  of 
tubercles  is  also  present ;  the  fingers  are  finely  granular  and  less  than  half  the  total 
length  of  the  propodus,  their  opposed  edges  are  irregularly  toothed,  and  the  apex  of  the 
dactylus  is  slightly  folded  under  that  of  the  immobile  finger ;  the  dactylus  has  an  obtuse 
median  carina  on  its  upper  surface,  and  both  fingers  possess  a  minute  corneous  apical 
spine.  The  left  chelipede  has  the  merus  similar  to  that  of  the  right  chelipede,  with  the 
exception  that  the  spinules  on  the  superior  border  are  absent ;  the  carpus  is  moderately 
pubescent,  and  bears  two  rows  of  acute  spines  above,  those  of  the  inner  row  being  more 
numerous,  a  large  bifid  spine  is  placed  near  the  centre  of  the  anterior  and  upper  border ; 
the  propodus  has  an  acute  central  carina  armed  with  tubercular  spines,  and  the  outer 
border  is  likewise  acute,  the  surface  is  finely  granular  except  the  under  part  of  the  fingers, 
where  there  are  numerous  tufted  hairs ;  the  fingers  cross  one  another  towards  their  apices 
and  are  excavated  inferiorly.  The  ambulatory  limbs  have  the  carpal  joints  slightl}' 
spiny  on  the  anterior  margin,  a  few  spinules  also  exist  on  the  posterior  border  of  the 
merus  of  the  first  pair ;  the  dactyli  are  curved  and  considerably  longer  than  the  propodi, 
their  posterior  surface  is  slightly  canaliculate,  and  the  apices  are  corneous. 

The  penultimate  abdominal  segment  is  crossed  by  a  deep  transverse  impression ;  the 
ultimate  segment  is  composed  of  four  lobes,  the  two  terminal  -with  their  margins 
spinulous. 

Length  of  body  33  mm.,  of  right  chelipede  40  mm.,  of  left  chelipede  29  mm.,  of 
third  left  leg  47  mm.,  of  ocular  peduncle  5 ".5  mm. 

This  species  belongs  to  that  section  of  the  genus  in  which  the  hand  of  the  left 
chelipede  is  carinated  superiorly.  It  bears  some  resemblance  to  Eupagurus  excavatus, 
but  is  at  once  distinguished  by  the  absence  of  the  central  carina  from  the  propodus  of  the 
right  chelipede. 

Habitat. — Station  166,  off  New  Zealand ;  depth,  275  fathoms;  bottom,  Globigerina 
ooze.     Two  specimens,  one  an  adult  male,  the  other  immature. 

Eupagurus  lacertosus,  n.  sp.,  var.  nana,  nov.  (PL  VII.  fig.  1). 

Characters. — Those  of  Eupagurus  lacertosus  with  the  following  exceptions  : — the 
lateral  frontal  projections  are  not  tipped  by  spines,  the  antennal  acicle  extends  only  as  far 
as  the  end  of  the  eye-stalk,  and  the  external  prolongation  of  the  second  antennal  joint  is 
shorter ;  the  chelipedes  have  essentially  the  same  form  and  armature,  though  the  spines 
are  less  strongly  marked,  and  in  some  positions  fewer  in  number,  the  granulations  on  the 
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surface  of  the  right  hand  are  also  almost  obsolete  iu  some  iudividuals.  The  difference  in 
size  is,  however,  the  only  one  of  importance. 

In  spite  of  the  disparity  iu  size  this  can  only  be  regarded  as  a  remarkably  dwarfed 
variety  of  the  above  species,  possibly  confiued  to  shallow  water.  In  a  tolerably  large  series 
of  specimens,  the  body  of  the  largest  (a  male)  measures  only  12  mm.  in  length,  and 
several  females  bearing  ova  are  even  considerably  less. 

Eupagurus  sinuatus,  Stimpson,  from  Port  Jackson,  has  the  hand  of  the  right 
chelipede  armed  with  median  and  marginal  series  of  spines,  and  the  upper  surface  of 
the  dactylus  with  a  median  row  of  acute  tubercles.  In  Eupagurus  acantliolepis, 
Stimpson,  from  the  same  locality,  the  median  frontal  projection  is  obsolete,  the  eye-stalks 
exceed  the  antennal  peduncles,  and  the  hands  of  the  chelipedes  are  spinulose.  Pagurus 
minutus,  Hess,  also  from  Port  Jackson,  is  unrecognisable  ;  indeed,  the  short  description 
given  of  this  species  is  not  sufficient  to  identify  even  the  genus. 

Habitat. — Station  161,  off  the  entrance  to  Port  Philip;  depth,  33  fathoms;  bottom, 
sand.  Several  specimens  inhabiting  shells  of  Nassa  pauper ata,  Lam.,  Turritella  sp.,  and 
Natiea  sp. 

Station  162,  off  East  Moncoeur  Island,  Bass  Strait;  depth,  38  fathoms;  bottom, 
sand  and  shells.  Many  specimens,  iu  the  following  shells  : — Nassa  paiqjerata.  Lam., 
Turritella  lamellosa,  Watson,  Turritella  runcinata,  Watson,  Turritella  cordismci, 
Watson,  Murex  cordismei,  Watson,  and  Ehurna  australis,  Sow.  One  specimen  from  this 
locality  has  a  species  of  Peltogaster  adhering  to  its  abdomen. 

Station  163b,  off  Port  Jackson  ;  depth,  35  fathoms  ;  bottom,  hard  ground.  Several 
specimens  in  shells  of  Ancilla  ohlonga.  Sow.,  Nassa  pauperata,  Lam.,  Turritella 
sinuata,  Eeeve,  Pleurofoma  sp.,  and  Natiea  sp. 

Eupagurus  inibescens  (Kroyer),  var.  kroyeri,  Stimpson. 

Pagurus  pubesceiis,  Kroyer,  Conspect.  Crust.  Groeiil.,  Naturh.  Tidsskr.,  ii.,    p.  251,    1839  ;  in 
Gaimard,  Voyages  en  Scandinavia,  pi.  ii.  fig.  1,  1849. 
ThompsoHi,  Bell,  Brit.  Crust.,  p.  372,  1853. 
„  „  White,  Pop.  Hist.  Brit.  Crust.,  p.  78,  1857. 

Eupagurus  puhcscens,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  75,  1858. 

„  ,,  Henderson,   Crust.   Decap.   Firth  of    Clyde,    p.    26,    1886;    Proc.    Roy. 

Phys.  Soc.  Edin.,  vol.  ix.  part  i.  p.  71,  1886. 
var.   Eupagurm  kroyeri,  Stimpson,   Proc.  Acad.  Nat.   Sci.  Philad.,   p.    75,  1858 ;    Ann.    Lye.    Nat. 

Hist.  New  York,  vol.  vii.  p.  89,  1859. 

Habitat. — Station  49,  south  of  Halifax,  Nova  Scotia ;  depth,  85  fathoms ;  bottom, 
gravel,  stones.     Two  small  specimens  in  shells  of  Natiea  affinis,  Gmel. 

Eupagurus  pubescens  is  one  of  the  commonest  North  Atlantic  Pagurids  found  in 
moderately  deep  water,  the  variety  usually  occurring  in  a  state  of  commensalism  with  a 
species  of  Epizoanthus.     It  is  recorded  by  Stimpson  from  the  North  Pacific. 

(ZOOL.  CHALL,  EXP. — PAUT  LXIX.  — 1888.)  Zzz  9 
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Eupagurus  tristanensis,  u.  sp.  (PL  VII.  fig.  5). 

Characters. — The  anterior  portion  of  the  carapace  is  smooth,  with  the  median  frontal 
process  moderately  prominent,  and  subacute,  the  lateral  projections  less  strongly  marked  ; 
the  posterior  portion  is  entirely  membranous. 

The  ocular  peduncles  are  stout,  with  the  cornese  slightly  dilated ;  the  ophthalmic 
scales  have  the  terminal  portion  slender  and  acute.  The  antennal  i^eduncle  slightly 
exceeds  the  eye-stalks  in  length ;  the  acicle  is  slender  and  curved,  reaching  the  middle  of 
the  ultimate  joint,  its  inner  margin  slightly  pubescent ;  the  external  prolongation  of  the 
second  joint  is  short,  extending  only  as  far  as  the  middle  of  the  penultimate  joint.  The 
antennular  peduncle  exceeds  the  eye-stalk  by  more  than  half  the  length  of  the  terminal 
joint,  which  broadens  out  towards  its  distal  end. 

The  chelipedes  are  unequal  and  of  moderate  size,  the  terminal  joints  are  armed  with 
acute  spinules.  The  right  chelipede  has  the  meral  joint  trigonal,  the  upper  and  anterior 
border  possesses  three  minute  spinules,  and  a  few  spinules  are  also  present  on  the  lower 
surface  and  outer  border ;  the  carpus  is  more  than  two-thirds  the  length  of  the  propodus, 
and  its  upper  surface  is  uniformly  covered  with  projections  which  become  distinct!}' 
spiniform  on  the  inner  margin,  the  outer  surface  is  smooth  and  of  considerable  vertical 
extent ;  the  proj^odus  is  of  almost  the  same  breadth  as  the  carpus,  and  the  spinules  on 
its  upper  surface  are  arranged  in  longitudinal  rows,  the  margins  are  distinctly  spinulous  ; 
the  ujjper  surface  of  the  dactylus  possesses  a  median  row  of  tubercular  spinules,  and  its 
tip  is  folded  under  that  of  the  immobile  finger.  The  left  chelipede  has  the  merus 
unarmed,  with  the  exception  of  a  few  minute  spinules  on  the  lower  border ;  the  carpus 
has  two  rows  of  spinules  on  its  upper  surface,  with  a  groove-like  portion  between,  and 
the  outer  surface  is  granular ;  the  propodus  bears  a  central  carina  on  the  upper  surface, 
surmounted  by  a  row  of  spinules,  and  elsewhere  it  is  obscurely  tubercular ;  the  dactylus 
is  unarmed.  The  ambulatory  limbs  are  smooth,  a  few  indistinct  spinules  alone  existing 
on  the  propodi  of  the  first  pair ;  the  dactyli  are  canaliculate  and  but  little  curved,  they 
exceed  the  propodi  in  length,  and  their  lower  border  is  fringed  by  a  series  of  delicate 
corneous  spines. 

The  penultimate  abdominal  segment  is  divided  by  a  transverse  constriction,  and  the 
ultimate  segment  is  obscurely  four-lobed. 

Length  of  body  10  mm.,  of  right  chelipede  11  mm.,  of  left  chelipede  9  mm.,  of  third 
left  leg  13'5  mm.,  of  ocular  peduncle  2  mm. 

This  species  is  distinguished  by  its  small  size  and  the  armature  of  the  right 
chelipede. 

Habitat. — Station  135c,  oif  Nightingale  Island,  Tristan  da  Cunha ;  depth,  110 
fathoms.     A  male  specimen  in  a  shell  of  Murex  [Pseudomurex)  aedonius,  Watson. 
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Eupagurus  comptus  (White),  var.  jugosa,  nov.  (PL  VII.  fig.  2). 

raijurm  comiHiii,  yrhxie,  Vvoa.  Zool.  Soc.  Loncl.,  p.   122,   1847;   Ann.  and  Mag.  Nat.   Hist., 

ser.  2,  voL  i.  p.  22-1,  1848. 
Euparjurus  comptns,  Stimpson,  Proc.  Acad.  Nat.  Sci.  PhilaJ.,  p.  75,  18.58. 

„  „        Miers,  Zool.  "Erebus  "  and  "Terror,"  Crust.,  p.  3,  pi.  ii.  fig.  5,  1874  ;  Proc. 

Zool.  Soc.  Lond.,  p.  72,  1881. 
Pagnrus  forccjis,  Cunningham,  Trans.  Linn.  Soc.  Lond.  (Zool.),  ser.  1,  part,  xxvii.  p.  495,  1871. 

Habitat. — Station  308,  off  Tom  Bay,  Patagouia ;  deptli,  175  fathoms;  bottom,  blue 
mud.     Many  specimens  Avere  obtained  in  this  locality. 

Station  315,  Falkland  Islands;  depth,  5  to  12  fathoms;  bottom,  sand,  graveh  A 
young  specimen,  still  retaining  the  red  banding  of  the  ambulatory  limbs  noted  by 
White. 

The  Challenger  examples  all  belong  to  the  above-named  new  variety,  which  is 
characterised  by  the  prominence  of  the  ridges  on  the  hand  of  the  larger  chelipede, 
the  inner  being  especially  raised ;  towards  the  centre  there  is  a  conspicuous  bifurcate 
A-shaped  ridge  extending  from  the  base  of  the  immobile  fmger  to  the  carpo-propodal 
articulation.  In  addition  to  the  typical  form  Miers  has  described  a  variety  which  he 
terms  var.  latimanus,  distinguished  by  the  breadth  of  the  hand  and  the  prominence  of 
its  ridges. 

Eupagurus  coviptus  is  onl}'  known  as  an  inhabitant  of  the  Patagonian  region. 


Eupagurus  constans,  Stimpson  (PI.  VI.  fig.  8). 

Eupagurus  co7istan$,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  86,  1858. 
Habitat. — Off  Yokohama,  Japan. 

Originally  taken  by  Stimpson  in  the  Bay  of  Hakodadi,  Yedo  Island,  at  a  depth  of 
4  fathoms,  on  stony  ground.  The  front  possesses  three  prominent  acute  projections,  the 
mesial  more  produced  than  the  two  lateral.  The  chelipedes  are  elongated  and  of  large 
size,  the  terminal  joints  armed  with  conical  spines  and  setigerous  tubercles ;  the  right 
ischium  possesses  a  prominent  internal  spine,  and  the  merus  has  several  spinules  on  its 
upper  and  distal  border ;  the  carpus  and  propodus  have  the  conical  spines  arranged  in 
marginal  and  central  series,  with  the  bristle-tufted  tubercles  scattered  between ;  the 
dactylus  of  the  left  chelipede  is  devoid  of  spines.  The  ambulatory  limbs  are  com- 
paratively smooth.  In  the  allied  Eupagurus  spinulimanus,  Miers,  from  New  Zealand, 
the  median  frontal  tooth  is  almost  obsolete,  the  spines  on  the  hand  of  the  larger  chelipede 
are  arranged  in  two  rows,  and  the  carpal  joint  of  the  second  pair  of  ambulatory  limbs  is 
spinose  on  the  upper  surface. 
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Eupagurus  spimdenttis,  n.  sp.  (PI.  YII.  fig.  3). 

Characters. — The  anterior  portion  of  the  carapace  is  flattened  but  perfectly  smooth, 
the  median  frontal  projection  is  rounded  and  less  prominent  than  the  lateral  processes, 
which  are  subacute ;  the  posterior  portion  is  also  smooth  and  entii'ely  membranous. 

The  ocular  peduncles  are  stout,  and  constricted  towards  the  base,  with  the  cornese 
much  dilated  and  of  a  semilunar  outline  when  seen  from  above  ;  the  ophthalmic  scales 
are  broad  at  the  base,  with  the  apices  rounded  and  slightly  pubescent,  each  tipped 
by  a  single  spinule.  The  antennal  peduncles  slightly  exceed  the  eye-stalks  in  length  ; 
the  acicle  is  long  and  slender,  extending  almost  to  the  distal  end  of  the  terminal  joint, 
and  its  surface  is  provided  with  a  few  hairs ;  the  external  prolongation  of  the  second 
joint  is  spinulous  and  almost  reaches  the  distal  end  of  the  penultimate  joint.  The 
second  joint  of  the  antennular  peduncle  has  its  distal  end  situated  nearly  opposite  the 
end  of  the  eye-stalk. 

The  right  chelipede  is  considerably  larger  than  the  left,  and  the  surface  of  both  is 
armed  with  numerous  conical  spines.  The  right  chelipede  has  the  merus  somewhat 
trigonal,  with  its  lower  surface  tubercular  and  pubescent,  the  upper  and  distal  border  is 
armed  with  eight  or  nine  conical  spines ;  the  carpus  is  about  two-thirds  as  long  as  the 
propodus,  and  its  length  exceeds  the  breadth,  the  upj^er  surface  is  pubescent,  and  every- 
where covered  with  the  characteristic  short  and  conical,  yet  acute  spines,  these  being 
slightly  more  strongly  marked  towards  the  inner  margin  ;  the  upper  surface  of  the  pro- 
podus is  armed  in  a  similar  way,  but  the  central  part  is  elevated,  and  a  groove  devoid  of 
spines  runs  parallel  to  the  inner  margin,  the  spines  show  a  tendency  towards  arrange- 
ment in  rows,  more  especiallj'  those  near  the  margins,  the  lower  surface  of  both  carpus 
and  propodus  is  armed  with  rounded  tubercles  ;•  the  dactylus  is  armed  with  tuberculiform 
spines,  and  its  apex  passes  under  that  of  the  immobile  finger  ;  both  fingers  are  sparingly 
toothed  and  possess  numerous  tufts  of  short  setae,  their  length  is  less  than  that  of  the 
remaining  part  of  the  hand.  The  left  chelipede  has  the  merus  and  carpus  both  trigonal, 
the  upper  and  distal  end  of  the  former  with  two  unequal  spines,  the  upper  surface  of  the 
latter  is  pubescent,  and  the  carina  strongly  spinose  ;  the  upper  surface  of  the  hand  is 
similar  to  that  of  the  right  chelipede,  but  the  fingers  are  proportionately  longer.  The 
ambulatory  limbs  are  long  ;  the  anterior  border  of  the  carpal  and  propodal  joints  is  spinose, 
of  the  meral  joint  simply  granular  ;  the  dactyli  are  remarkably  long,  and  slightly  tortuous, 
with  the  anterior  surface  longitudinally  canaliculate,  and  fringed  by  a  double  row  of 
yellow  hairs.     The  last  two  pairs  of  legs  are  moderately  pubescent. 

The  penultimate  abdominal  segment  bears  a  deep  transverse  groove ;  the  terminal 
segment  is  composed  of  four  nearly  equal  and  symmetrical  lobes. 

Length  of  body  41  mm.,  of  right  chelipede  40  mm.,  of  left  chelipede  32  mm.,  of  third 
right  leg  55  mm.,  of  ocular  peduncle  7 "2  mm. 
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This  species  is  allied  to  Eupagurus  constans,  Stimpson,  and  Eiqxujiirus  itpinuUmanus, 
Miers ;  from  the  former  it  is  distinguished  by  the  absence  of  the  spine  on  the  inner 
surface  of  the  ischial  joint  of  the  right  chelipede,  the  spines  on  the  hand  are  scattered  all 
over  the  upper  surface,  and  the  setigerous  tubercles  are  absent ;  in  the  latter  species  the 
eyes  are  slender,  the  antennal  aciclc  does  not  exceed  the  ocular  peduncle,  and  the  spinules 
on  the  right  hand  are  mostly  arranged  in  two  rows.  Eujxtgiiriis  armatus  (Dana),  is 
an  allied  species,  but  the  cornepe  are  not  dilated,  and  the  general  form  of  the  chelipedes 
is  different. 

Habitat. — Stations  204a,  204b,  off  Tablas  Island;  depth,  100  to  115  fathoms; 
bottom,  green  mud.     A  female  with  ova,  in  a  shell  of  Fusus  nvphonicvs,  E.  A.  Smith. 

Eupagunis  ruhricatus,  n.  sp.  (PI.  VII.  fig.  4). 

Characters. — The  anterior  portion  of  the  carapace  is  smooth  and  moderately  flat, 
the  frontal  projections  are  scarcely  indicated,  the  median  being  obtusely  rounded  ;  the 
posterior  portion  is  entirely  membranous. 

The  ocular  peduncles  are  moderately  stout,  with  the  corncEe  dilated  ;  the  ophthalmic 
scales  have  the  terminal  portion  slender  and  acuminate.  The  antennal  peduncle  slightly 
exceeds  the  eye-stalks  in  length  ;  the  acicle  is  long  and  slender,  reaching  nearly  to  the 
end  of  the  peduncle,  its  inner  margin  is  pubescent  and  has  a  double  curve  ;  the  external 
prolongation  of  the  second  joint  is  spinulous,  and  extends  as  far  as  the  distal  end  of  the 
penultimate  joint,  a  minute  spinule  is  also  present  on  the  inner  margin  of  the  second 
joint.  The  second  joint  of  the  antennular  peduncle  has  its  distal  end  not  reaching  the 
termination  of  the  eye-stalk. 

The  chelipedes  are  unequal  and  of  moderate  size,  the  terminal  joints  are  covered 
with  a  matted  pubescence,  and  the  hands  are  swollen  from  side  to  side.  The  right 
chelipede  has  the  meral  joint  trigonal,  its  lower  surface  tuberculate,  and  its  distal  and 
upper  border  with  a  single  spine  and  a  fringe  of  hairs ;  the  carpus  is  a  little  more  than 
half  the  total  length  of  the  propodus,  with  its  breadth  considerably  less,  the  upper  surface  is 
pubescent,  and  a  number  of  conical  spines  are  scattered  over  the  inner  half,  those  on  the 
free  margin  being  specially  prominent ;  the  propodus  is  much  broader  than  the  carpus, 
its  upper  surface  is  covered  with  a  matted  pubescence,  and  jDossesses  an  irregular  central 
elevation  ;  scattered  somewhat  sparinglj^  here  and  there,  but  especially  towards  the  centre 
of  this  surface,  are  white  rounded  tubercles,  the  inner  and  outer  margins  are  fringed  with 
long  hairs,  and  bear  in  addition  a  row  of  somewhat  blunted  sjiines  ;  the  upper  surface  of  the 
dactylus  possesses  several  rows  of  rounded  tubercles,  and  its  inner  margin  is  armed  with 
tubercular  spines,  the  tip  is  folded  under  that  of  the  immobile  finger.  The  left  chelipede 
has  the  merus  similar  to  that  of  the  right  chelipede,  the  upjoer  surface  of  the  carpus  is  tra- 
versed by  two  rows  of  spines,  with  a  smooth  portion  between  ;  the  propodus  is  placed  at  an 
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angle  to  the  preceding  joint,  and  its  surface  is  covered  by  the  characteristic  short  dense 
pubescence  seen  on  the  right  chelipede,  the  outer  border  is  strongly  convex,  and  armed 
with  blunt  spines  ;  the  upper  surface  of  the  dactylus  is  densely  pubescent,  and  the  joint 
terminates  in  a  minute  horny  claw.  The  ambulatory  limbs  have  the  cai^pal  joints 
moderately  spiny  in  front,  the  meri  and  propodi  with  a  series  of  transverse  piliferous 
lines  on  the  upper  surface  ;  the  dactyli  are  considerably  longer  than  the  propodi,  slightly 
twisted  towards  their  ends,  and  each  terminates  in  a  yellow  horny  claw  ;  the  borders,  more 
especially  towards  the  apex,  are  fringed  with  delicate  horny  spines. 

The  abdomen  is  wanting  in  the  single  specimen  taken. 

The  following  colour  markings  are  still  evident,  though  the  specimen  is  preserved  in 
sjiirit.  At  the  distal  end  of  the  meral  joint  of  both  chelipedes  and  of  the  second  and 
third  pairs  of  legs,  there  is  a  conspicuous  red  band,  deficient  on  the  under  surface,  and 
the  carpus  of  either  chelipede  has  a  patch  of  the  same  colour  on  both  its  inner  and  outer 
surfaces,  near  the  junction  with  the  merus ;  an  indistinct  patch  is  present  also  on  the 
anterior  surface  and  proximal  end  of  the  carpal  joints  of  the  second  and  third  legs. 

Length  of  carapace  13  mm.,  of  right  chelipede  28  mm.,  of  left  chelipede  21  mm.,  of 
third  right  leg  36  mm.,  of  ocular  peduncle  5*8  mm. 

The  form  of  the  left  chelipede  is  very  characteristic  of  this  species.  It  bears  some 
resemblance  to  Eupagurus  novi-zealandm  (Dana),  but  the  latter  has  the  hand  of  the 
right  chelipede  not  broader  than  the  wrist,  and  the  tubercles  are  arranged  in  six  rows, 
the  margins  of  the  ambulatory  limbs  are  also  densely  hirsute.  In  Eupagurus  angustus, 
Stimpson,  the  hand  of  the  left  chelipede  is  somewhat  svv'olleu  externally,  but  the  median 
frontal  process  is  acute,  the  carpus  and  propodus  of  the  right  chelipede  are  merely 
granulated,  and  there  is  a  prominent  tubercle  on  the  under  surface  of  the  merus. 

Habitat.— Station  169,  off  New  Zealand;  depth,  700  fathoms;  bottom,  blue  mud. 
A  male  specimen. 


Eupagurus  occlusus,  n.  sp.  (PI.  VII.  fig.  6). 

Characters. — The  anterior  portion  of  the  carapace  is  smooth  and  moderately  convex, 
with  the  median  frontal  process  prominent  and  subacute,  the  lateral  projections  but 
slightly  marked  ;  the  posterior  portion  is  entirely  membranous,  and  its  surface  is  thrown 
into  numerous  folds. 

The  ocular  peduncles  are  short  and  moderately  stout,  with  the  cornese  slightly  dilated  ; 
the  ophthalmic  scales  are  slightly  curved  and  hollowed  out  towards  their  apices,  which  are 
subacute.  The  antenual  peduncle  exceeds  the  eye-stalk  by  nearly  the  whole  length  of 
the  ultimate  joint ;  the  acicle  is  slender  and  curved,  reaching  almost  to  the  end  of  the 
peduncle,  the  external  prolongation  of  the  second  joint  is  short  and  somewhat  stout. 
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Tlie  anteunular  peduncle  exceeds  the  eye-stalk  by  nearly  the  whole  length  of  the  last 
joint,  which  also  extends  considerably  farther  than  the  end  of  the  antennal  peduncle. 

The  chelipedes  are  very  unequal-  and  almost  devoid  of  spines,  the  right  with  a  broad 
and  flattened  hand.  The  right  chelipede  has  the  merus  with  its  outer  surface  rugose, 
the  lower  surface  convex  and  granular,  a  few  spiuiform  tubercles  are  present  on  the  lower 
and  outer  edge  ;  the  carpus  is  more  than  half  the  total  length  of  the  propodus,  its  upper 
surface  is  coarsely  granular,  and  the  lateral  borders  are  raised  and  slightly  spinose,  the 
lower  surface  is  somewhat  angular  and  covered  with  small  tubercles ;  the  propodus  is 
much  broader  than  the  carpus  though  its  vertical  dimension  is  considerably  less,  the 
upper  surface  is  polished,  slightly  convex  from  side  to  side,  and  everywhere  finely 
granular,  the  lateral  borders  are  convex  and  remarkably  thin,  the  lower  surface  is  also 
finely  granular ;  the  free  edge  of  the  dactylus  is  very  thin  and  the  upper  surface  is 
finely  granular.  The  left  chelipede  is  of  small  size  and  extremely  narrow,  the  lower 
surface  of  the  merus  is  slightly  spinose,  and  the  carpus  possesses  a  median  row  of  spinules, 
its  inner  border  also  is  somewhat  tubercular ;  the  propodus  is  a  little  wider  than  the 
carpus,  a  short  tubercular  carina  exists  on  its  proximal  half,  and  the  outer  border  is  thin, 
the  fingers  are  slightly  bent  downwards,  and  are  more  than  half  the  total  length  of 
the  hand.  The  ambulatory  limbs  are  subequal  in  length  to  the  right  chelipede,  and 
comparatively  smooth,  a  few  spinules  exist  on  the  anterior  border  of  the  carpal  joints  of 
the  first  pair ;  the  dactyli  are  longer  than  the  propodi,  moderately  curved,  with  a  few 
setae  on  the  outer  border  towards  the  apex. 

The  terminal  portion  of  the  abdomen  is  wanting  in  the  single  specimen. 

Length  of  body  16  mm.,  of  right  chelipede  22  mm.,  of  left  chelipede  15  mm.,  of 
third  left  leg  22  mm.,  of  ocular  peduncle  3  mm. 

The  form  of  the  right  chelipede — the  broad  flattened  hand  of  which  probably  serves  to 
plug  up  the  mouth  of  a  shell — is  characteristic  of  this  species  ;  in  this  respect  it  l)ears  some 
resemblance  to  "  Pagurus  severus,"  A.  Milne-Edwards,  from  the  "  Talisman  "  dredgings. 

Habitat.— 8ta,tioii  122,  ofi"  Pernambuco ;  depth,  350  fathoms;  bottom,  red  mud.  A 
male  specimen,  in  a  shell  of  Pleurotoma  sp. 

A  Pagurid  without  chelipedes  from  Station  201,  ofi'  Samboangan,  Philippines,  appears 
to  belong  to  the  genus  Eupagurus.     It  occurred  in  the  shell  of  a  species  of  Trochus. 

Genus  Spirojjagurus,  Stimpson. 

Spiropagurus,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  74,  1858. 

Anterior  portion  of  the  carapace  depressed,  the  cervical  groove  deep  ;  front  with  the 
rostral  jjrojection  but  slightly  marked.  Ocular  peduncles  short  and  stout,  with  the 
cornese  dilated ;  the    basal  scales  of  moderate    size    and   separated   by  a   considerable 
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interval.  Auteunal  acicle  slender,  the  flagellum  naked.  Chelipedes  subequal  and  of 
small  size,  the  right  slightly  larger ;  the  fingers  moving  in  a  horizontal  plane  and 
calcareous  at  the  tips.  Second  and  third  pairs  of  legs  with  long,  flattened  and  ciliated 
dactyli.  Coxa  of  the  fifth  left  leg  in  the  male  with  a  long,  .sjjirally  coiled,  membranous 
organ  (formed  by  a  protrusion  of  the  vas  deferens),  strengthened  along  its  outer  surface 
by  a  corneous  band ;  the  vas  deferens  of  the  right  side  scarcely  produced. 

Spiropagurus  spiriger  (De  Haan). 

Pagurus  spiriger,  De  Haan,  Crust.  Japon.,  p.  206,  tab.  xlix.  fig.  2,  1850. 
Spiropagurus  spiriger,  Stimpsoii,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  86,  1858. 

Habitat. — Torres  Strait.     A  young  male. 

Station  188,  Arafura  Sea;  depth,  28  fathoms;  bottom,  green  mud.     An  adult  male. 

Station  190,  Arafura  Sea;  depth,  49  fathoms;  bottom,  green  mud.  A  female  with 
ova. 

Hong  Kong,  10  fathoms.  An  adult  female,  in  a  shell  of  Pleurotonia  tuherculata. 
Gray. 

Station  208,  off  Manila;  depth,  18  fathoms;  bottom,  blue  mud.  Two  male  specimens, 
one  of  which  is  young. 

Admiralty  Islands,  16  to  25  fathoms.     A  female  with  ova. 

The  Challenger  dredgings  have  increased  the  known  area  of  distribution  of  this 
species,  jireviously  recorded  only  from  the  Japanese  and  Chinese  Seas.'  Great  varia- 
tion is  exhibited  in  the  size  of  the  piliferous  lines  on  the  chelipedes  and  legs,  and  in 
the  amount  of  pubescence.  The  inner  border  of  the  carpus  in  both  chelipedes  possesses  a 
row  of  spinules  which  vary  considerably  as  to  prominence  in  dillerent  individuals ;  the 
piliferous  lines  on  the  upper  surface  of  both  hands  are  usually  arranged  in  double  series ; 
the  flagellum  of  the  antennae  is  broad  and  flattened  towards  its  base.  In  very  hairy 
individuals  the  piliferous  lines  may  occur  even  on  the  upper  surface  of  the  ocular 
peduncles  and  on  the  posterior  part  of  the  carapace,  especially  the  branchial  region 
(where  they  tend  to  become  piliferous  tubercles).  The  ocular  peduncles  only  extend  as 
far  as  the  commencement  of  the  penultimate  joint  of  the  antennal  peduncle,  and  they  are 
slightly  exceeded  by  the  acicle ;  the  external  prolongation  of  the  second  joint  of  the 
antennal  peduncle  is  spinulous  but  of  no  great  length  ;  the  ophthalmic  scales  are  obtusely 
rounded  at  their  apices.  The  terminal  abdominal  segment  is  bifid,  and  the  margin 
spinuliferous.  The  female  differs  from  the  male  in  being  of  larger  size,  the  chelipedes  are 
proportionately  smaller,  and  no  sexual  appendage  is  present ;  in  the  male  the  abdominal 
appendages — except  those  of  the  penultimate  segment — are  of  very  small  size. 

'  Spiropagurus  spiriger  occurs  also  in  the  Indian  seas,  the  writer  having  taken  it  lecently  at  Madra.s,  where  it  is 
apparently  common  in  shallow  water. 


o 
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Spiropagiirus  elegans,  Miers. 

Spiroi^agimis  elerjajw,  Miers,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  viii.  p.  278,  pi.  xvi.  fig.  5,  1881. 

Habitat- — Station  VIIp,  ofl'  Gomera,  Canaries,  February  10,  1873  ;  depth,  78  fathoms; 
bottom,  volcanic  sand.     An  adult  male  without  the  right  chelipede. 

This  species  is  very  closely  allied  to  the  last,  and  distinguished  chiefly  by  the  absence 
of  pilifcrous  lines  from  the  chelipedes.  The  type  specimen  came  from  Goree  Island, 
Senegambia. 

Genus  Anapagiirus,  Henderson. 

Anapaguriw,  Henderson,  Clyde  DecapoJa,  Trans.  Nat.  Hist.  Soc.  Glasgow,  p.  27,  188G;  Proe. 
Piny.  Phys.  Soc.  Ediu.,  vol.  ix.  part  i.  p.  73,  1886. 

Anterior  portion  of  the  carapace  depressed,  the  cervical  groove  deep  ;  front  with  the 
rostral  projection  but  slightly  marked.  Ocular  peduncles  usually  short  and  stout,  with 
the  cornese  dilated ;  the  basal  scales  of  moderate  size  and  separated  by  a  considerable 
interval.  Antenna!  acicle  slender,  the  flagellum  usually  ciliated.  Chelipedes  unequal, 
the  right  larger  (in  adult  males  the  disparity  in  size  is  often  very  striking),  the  fingers 
moving  in  a  horizontal  plane  and  calcareous  at  the  tips.  Ambulatory  limbs  long  and 
slender,  the  dactyli  but  slightly  ciliated.  Coxa  of  the  fifth  left  leg  in  the  male  with  a 
short,  curved,  membranous  organ  (formed  by  the  protruded  external  portion  of  the  vas 
deferens).     Species  of  small  size. 

Anapagurus  was  originally  described  as  constituting  a  subgenus  of  Spiropagurus ; 
I  am  now,  however,  of  opinion  that  it  is  entitled  to  rank  as  a  separate  genus.  It  is 
distinguished  from  the  latter  by  the  form  of  the  chelipedes,  ambulatory  limbs,  and  sexual 
appendage. 

The  following  species  are  referable  to  this  genus : — 

Anapagurus  chiroacanthus  (Lilljeborg),  Scandinavian  and  British  Seas. 

Anapagurus  hyndmaiini  (Thompson),  British  Seas. 

Anapagurus  laevis  (Thompson),  Scandinavian  and  British  Seas ;  Mediterranean, 

in  deep  water  ("  Travailleur"). 
Anapagurus p)usillus,  n.  sp.,  Azores,  Canaries,  and  Cape  of  Good  Hope  (?). 
Anapagurus  aiistraliensis,  n.  sp.,  New  South  Wales. 

Anapagurus  pusilhis,  n.  sp.  (PI.  VII.  fig.  7). 

Characters. — The  anterior  portion  of  the  carapace  is  smooth.  The  ocular  peduncles 
extend  as  far  as  the  end  of  the  penultimate  joint  of  both  the  antennal  and  the  antennular 
peduncles ;  the  cornese  are  moderately  dilated,  and  the  ophthalmic  scales  are  long  and 
acuminate.     The  antennal  acicle  slightly  exceeds  the  eye-stalk  ;  the  external  p'olougation 
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of  the  second  peduncular  joint  is  well-marked  and  acute,  and  a  smaller  spine  is  also  present 
on  the  inner  margin  of  the  same  joint ;  the  flagellum  is  almost  naked. 

The  right  chelipede  has  three  acute  spinules  on  the  outer  and  distal  border  of  the 
merus,  and  several  curved  and  acute  spines  on  the  inner  border  of  the  carpus,  towards 
the  outer  surface  of  the  latter  joint  there  is  a  second  but  very  indistinct  row  of  spinules  ; 
the  carpus  is  about  equal  in  length  to  the  propodus  (not  including  the  immobile  finger), 
and  the  upper  surface  of  both  joints  is  finely  granular ;  the  hand  is  but  little  dilated,  and 
two  slight  elevations  are  present  on  its  upper  and  inner  surface,  near  the  articulation 
with  the  carpus.  The  left  chelipede  is  very  narrow ;  the  carpus  possesses  two  rows  of 
spinules  on  its  upper  surface ;  the  fingers  are  slightly  pubescent  and  comparatively  long, 
exceeding  in  length  the  remainder  of  the  propodus.  The  ambulatory  limbs  are  smooth,  a 
few  spinules  alone  existing  on  the  anterior  border  of  the  carpal  joints ;  the  dactyli  are 
long  and  but  slightly  curved,  that  of  the  second  pair  being  slightly  longer  on  the  left  side. 

The  above  description  is  taken  from  a  male.  In  the  female  the  antennal  acicle  and 
the  external  prolongation  of  the  second  peduncular  joint  are  both  less  strongly  marked, 
the  dactyli  of  the  ambulatory  hmbs  are  also  shorter. 

A  full-grown  male  measures  about  8  mm.  in  length,  and  females  with  ova  even  less. 

In  Anapagurus  chiroacanthus  (LiUjehor g)  =  Pagimis  ferrugineus,  Norman,  to  which 
this  species  bears  some  resemblance,  the  hand  is  pubescent,  and  the  ophthalmic  scales 
are  shorter,  with  their  apices  subobtuse.  In  AnaiKigiirus  l^vis  (Thompson),  the 
ophthalmic  scales  are  rounded  and  their  apices  obtuse. 

Habitat. — Station  75,  near  the  Azores ;  depth,  50  to  90  fathoms ;  bottom,  volcanic 
mud.  Several  specimens ;  the  original  shells  have  disappeared,  leaving  an  investment 
which  appears  to  consist  of  an  Epizoanthus. 

Station  VIIp,  off  Gomera,  Canaries,  February  10,  1873  ;  depth,  78  fathoms ;  bottom, 
volcanic  sand.  Many  specimens ;  the  majority  firmly  ensconced  in  shells  of  Turritella 
hicingulata,  Lam.,  one  individual  in  a  shell  oi  Nassa  limata,  Chem. 

Simon's  Bay,  18  fathoms.  A  male  specimen,  in  a  shell  of  Trochus  benzi,  Krauss. 
It  is  with  some  hesitation  that  this  is  referred  to  the  present  species,  and  subse- 
quent investigation  may  show  it  to  be  distinct.  The  chelipedes  and  ambulatory 
limbs  are  more  hairy,  and  the  dactyli  of  the  latter  are  ciliated  and  slightly  longer  on  the 
right  side ;  the  hand  of  the  right  chelipede  is  more  strongly  granulated,  and  a  distinct 
finely  tubercular  line  is  present  near  the  outer  border.  In  other  respects  it  agrees  with 
Anapagurus  pusillus. 

Anapagurus  australiensis,  n.  sp.  (PI.  VII.  fig.  8). 

Characters. — The  anterior  portion  of  the  carapace  is  smooth.  The  ocular  peduncles 
are  long  and  slender,  exceeding  the  antennal  peduncle  and  reaching  the  end  of  the 
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antenniilar  peduncle,  with  the  corncte  not  dilated  ;  the  ophthalmic  scales  terminate  in 
four  small  sjiines.  The  antennal  acicle  is  short,  only  extending  as  far  as  the  middle  of 
the  eye-stalk  ;  the  external  prolongation  of  the  second  joint  is  fairly  well  marked. 

The  chelipedes  are  clothed  rather  sparingly  with  long  hairs.  The  right  chelipede 
has  the  carpus  armed  with  three  or  four  spines  on  its  inner  border ;  the  propodus  is 
subovate  and  but  slightly  dilated,  its  total  length  being  greater  than  that  of  the  carpus, 
the  outer  border  possesses  a  row  of  prominent  upturned  spines,  a  few  similar  processes 
are  met  with  on  the  inner  border,  and  two  prominent  curved  spines  occur  on  the  upper- 
surface  in  the  middle  line  and  near  the  carpal  articulation ;  the  fingers  are  shorter  than, 
the  remaining  part  of  the  propodus.  The  left  chelipede  is  slender ;  the  carpus  is  not. 
equal  in  length  to  the  propodus  and  its  upper  surface  bears  a  few  spinules  arranged  in  two 
rows  ;  the  outer  border  of  the  propodus  is  slightly  concave,  and  the  inner  border  possesses; 
a  rounded  projection  near  the  insertion  of  the  dactylus ;  the  fingers  are  more  than  half 
the  total  length  of  the  propodus  and  of  considerable  width,  each  terminating  in  a  short, 
curved,  horny  claw.  The  ambulatory  limbs  are  moderately  pubescent ;  the  dactyli  are 
by  no  means  slender,  and  scarcely  equal  in  length  to  the  propodi,  their  surface  is  curved, 
and  a  few  horny  spines  are  present  on  the  lower  border. 

The  sexual  appendage  in  the  male  is  rather  long  in  proportion  to  the  size  of  the 
species. 

The  total  length  is  about  8  mm. 

Anapagurus  australiensis  is  characterised  by  the  length  of  the  eye-stalks,  the  form 
of  the  ophthalmic  scales,  and  the  armature  of  the  chelipedes. 

Habitat. — Port  Jackson  ;  depth,  2  to  10  fathoms.  Two  specimens  (male  and  female) ; 
one  of  these  occurred  in  a  shell  of  Trochiis  {Ziziphinus)  decoratvs,  Phil. 

Genus  Catapagurus,  A.  Milne-Edwards. 

Catapagurus,  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  vol.  viii.  p.  46,  1880. 

S.  I.  Smith,  "Blake"  Crust.,  Bull  Mus.  Comp.  Zool.,  vol.  x.  p.  14,  1882. 
Hemipagurus,  S.  I.  Smith,  Ann.  and  Mag.    Nat.   Hist.,  ser.   h,  vol.  vii.  p.  143,  1881;  Proc. 
Nat.  Mus.  Washington,  vol.  iii.  p.  422,  1881. 

Front  with  the  rostral  projection  but  slightly  marked.  Ocular  peduncles  short  and 
stout,  with  the  cornese  dilated ;  the  basal  scales  well  developed  and  sej^arated  by  a 
considerable  interval.  Antennal  acicle  slender ;  the  flagellum  not  distinctly  ciliated. 
Chelipedes  slender  and  unequal,  the  right  longer  and  stouter ;  the  fingers  moving  in  a 
horizontal  plane  and  calcareous  (?)  at  the  tips.  Ambulatory  limbs  long  and  slender,  the 
dactyli  distinctly  ciliated.  Coxa  of  the  fifth  right  leg  in  the  male  with  a  membranous 
protrusion  of  the  vas  deferens,  which  is  curved  over  the  right  side  of  the  abdomen. 

The  species  described  below  is  referred  with  some  uncertainty  to  this  genus,  although 
on  the  whole  it  agrees  with  the  general  characters  furnished  by  Professor  S.  I.  Smith. 


76  THE  VOYAGE  OP  H.M.S.   CHALLENGEE. 

It  is  to  be  noted,  however,  that  the  sexual  appendage  is  rather  longer  and  more  slender 
than  in  the  case  of  American  specimens,'  and  there  is  indication  of  a  slight  protrusion  on 
the  left  side.     The  gills  are  of  the  normal  phyllobranchiate  type. 

The  previously  known  species  are  two  in  number,  viz.,  Catcqjagurus  sharreri, 
A.  Milne-Edwards  ( =  Heniipagiirus  socialis,  S.  I.  Smith),  from  off  Barbados  and  the 
east  coast  of  the  United  States,  and  Catapagurus  gracilis,  S.  I.  Smith,  also  from  the 
latter  locality ;  both  are  from  moderately  deep  water. 

Catapagurus  austraJis,  n.  sp.  (PL  VIII.  fig.  1). 

Cliaracters. — The  anterior  portion  of  the  carapace  is  smooth.  The  eye-stalks  are 
long,  slightly  exceeding  the  antennal  peduncle,  and  reaching  the  middle  of  the  last  joint 
of  the  antennular  peduncle  ;  the  corner  are  slightly  dilated  ;  the  ophthalmic  scales  have 
their  apices  rounded,  but  a  prominent  acute  spine  is  present  on  the  inner  and  distal 
margin  of  each.  The  antennal  acicle  reaches  the  middle  of  the  last  joint  of  the  antennal 
peduncle  ;  the  external  prolongation  of  the  second  joint  is  but  slightly  marked. 

The  right  chelipede  has  the  merus  armed  with  two  or  three  spines  on  the  outer  and 
distal  border ;  the  carpus  is  not  equal  in  length  to  the  propodus,  its  upper  surface  is 
densely  pubescent  and  carries  three  rows  (two  marginal  and  one  central)  of  curved  acute 
spinules ;  the  upper  surfjice  of  the  propodus  is  covered  with  a  matted  pubescence,  and 
the  margins  are  fringed  with  long  hairs,  a  median  ridge  capped  by  about  five  spinules 
is  present,  though  most  prominent  towards  the  proximal  end,  where  it  finally  passes 
on  to  the  upper  surface  of  the  immobile  finger,  and  several  spinules  smaller  than 
those  of  the  carpus  are  found  on  the  inner  margin ;  the  fingers  are  less  than  half 
the  total  length  of  the  propodus,  and  a  ridge  is  present  on  the  upper  surface  of  the 
dactylus.  The  left  chelipede  is  more  slender  and  slightly  shorter  than  the  right,  but 
the  armature  is  the  same,  the  fingers  are,  however,  more  than  half  the  total  length  of  the 
propodus,  and  they  terminate  in  well-marked  horny  claws.  The  ambulatory  limbs  are 
smooth,  with  the  anterior  borders  of  the  carpal  and  propodal  joints  very  slightly 
spinulous  ;  the  dactyli  are  considerably  longer  than  the  propodi,  and  moderately  curved, 
a  series  of  long  horny  setse  is  present  on  the  anterior  border,  and  a  few  shorter  setae 
on  the  posterior  border. 

The  abdomen  is  wanting  in  the  better  preserved  specimen,  but  the  carapace  measures 
4*8  mm.  in  length,  and  the  ocular  peduncle  2"5  mm. 

Habitat. — Station  188,  Arafura  Sea;  depth,  28  fathoms;  bottom,  green  mud.  A 
male  specimen,  from  which  the  above  description  is  taken. 

Reefs  at  Levuku,  Fiji  Islands.  A  very  imperfect  specimen ;  in  this  the  antennal 
acicle  is  slightly  longer  than  in  the  above,  almost  reaching  the  end  of  the  eye-stalk. 

1  Vide  "  Albatross  "  Crust.,  Rep.  U.S.  Fish.  Comm.,  1882,  pis.  iii.,  iv. 
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Genus  Pagwistcs,  Dajia. 

Paijurit-tcs,  Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Crust.,  part  i.  p.  436,  1852. 
,,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phikd.,  p.  73,  1858. 

,,  Heller,  Crust,  siidlichen  Europa,  p.  172,  1863. 

Front  with  the  rostral  jirojectiou  prominent  and  often  acute.  Ocular  peduncles 
remarkably  long  and  slender,  the  ophthalmic  scales  of  moderate  size  and  separated  by  a 
considerable  interval.  Antennules  long.  Antennal  acicle  robust,  the  flagellum  usually 
.short  and  ciliated.  Chelipedes  subequal,  or  of  equal  size,  the  fingers  moving  in  a 
horizontal  plane  and  calcareous  or  corneous  at  the  tips.  Penultimate  pair  of  legs  not 
chelate.  Abdomen  of  the  male  with  the  first  two  segments  bearing  each  a  pair  of 
appendages ;  in  the  female  a  single  pair  present  on  the  first  segment  and  a  membranous 
oviferous  sac  borne  on  the  left  side  of  the  second,  third,  and  fourth  segments. 

Pagiiristes  2^ilosus  (H.  Milne-Edwards). 

PaguiiLS  pilosus,  Milne-Edwards,  Ann.  d.  Sci.  Nat.,  s6r.  2e,  t.  vi.  p.  282,  pi.  xiv.  fig.  1,  1836; 
Hist.  Nat.  des  Crust.,  t.  ii.  p.  233,  1837. 

,,  ,,         White,  in  Dieffenbach's  New  Zealaud,  vol.  ii.  p.  266,  1843. 

,,  ,,         Miers,  C'atal.  New  Zealand  Crust.,  p.  66,  1876. 

Paguristes pilosus,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Pliilad.,  p.  74,  1858. 

Habitat. — Station  167a,  off  New  Zealand;  depth,  10  fathoms;  bottom,  mud.  A 
male  specimen,  from  which  the  left  chelipede  and  ambulatory  limbs  have  disappeared, 
apparently  belongs  to  this  species.  The  hairs  on  the  chelipede  and  other  parts  are 
characteristically  branched. 

Paguristes  2'>ilosus  has  hitherto  been  taken  only  in  the  New  Zealand  seas. 

Paguristes  subpilosiis,  n.  sp.  (PI.  VIII.  fig.  2). 

Characters. — The  anterior  portion  of  the  carapace  is  smooth,  with  a  few  slight 
rugosities  towards  the  front,  the  anterior  border  is  raised  and  the  median  frontal  process 
is  prominent  and  subacute,  passing  between  the  ophthalmic  scales,  the  lateral  processes 
are  subacute  and  less  prominent ;  the  posterior  portion  is  semicalcareous  towards  the 
centre. 

The  ocular  peduncles  are  long  and  slender,  reaching  the  end  of  the  antennular 
peduncle  and  passing  considerably  beyond  that  of  the  antenna,  each  is  slightly  curved 
from  above  downwards,  and  with  the  exception  of  a  small  part  near  the  cornea  is  of  a 
faint  reddish  tinge ;  the  ophthalmic  scales  are  bidentate,  one  of  the  terminal  spines  being 
of  .small  size.  The  antennal  acicle  extends  almost  to  the  end  of  the  peduncle,  its  surface 
is  pubescent  and  is  armed  with  two  spinules  on  the  posterior  border  and  one  on  the 
inner  border  near  the  base,  the  external  prolongation  of  the  second  joint  is  broad  and 
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quadrispinose,  with  its  surface  pubescent ;  the  flagelhim  is  very  short  (about  equal  in 
length  to  the  anterior  part  of  the  carapace)  and  but  slightly  pubescent. 

The  chelipedes  are  of  equal  size  and  similar  configuration.  The  merus  is  smooth 
above,  with  a  few  denticles  on  the  lower  and  inner  margin ;  the  upper  surface  of  both 
carpus  and  propodus  is  spinulous  and  densely  pubescent,  the  spinules  being  most 
prominent  on  the  inner  margin,  and  some  having  corneous  apices ;  on  the  carpus  the 
pubescence  is  less  striking  and  many  of  the  hairs  appear  to  arise  from  tubercles ;  the 
propodus  is  longer  than  the  carpus,  and  its  lower  surface  is  considerably  swollen,  the 
fingers  are  more  than  half  the  total  length  of  the  propodus,  and  each  terminates  in  a 
black  horny  claw,  their  upper  surfaces  are  both  spinulous  and  pubescent.  The  ambulatory 
limbs  are  moderately  pubescent,  and  the  propodal,  carpal,  and  the  ends  of  the  meral 
joints  are  slightly  spinose  on  the  anterior  border ;  the  dactyli  are  half  as  long  again  as 
the  propodi,  somewhat  flattened,  and  moderately  curved,  with  both  margins  densely 
ciliated,  they  terminate  also  in  strong  horny  claws.  The  last  two  pairs  of  legs  are 
moderately  pubescent. 

The  penultimate  abdominal  segment  is  traversed  by  a  cross-shaped  impression,  the 
ultimate  segment  is  trUobed,  one  of  the  lobes  being  greatly  produced. 

The  larger  (female)  specimen  gives  the  follo-^sdng  measurements :— Length  of  body 
28  mm.,  of  chelipede  16  mm.,  of  third  right  leg  26  mm.,  of  ocular  peduncle  5'5  mm. 

The  hairs  on  the  surface  of  this  species  are  regularl}^  pinnate.  It  is  allied  to 
Paguristes  pilosus,  but  distinguished  at  once  by  the  greater  prominence  of  the  rostrum, 
and  the  form  of  the  ophthalmic  scale,  antennal  acicle,  and  external  prolongation  of 
the  second  joint  of  the  antennal  peduncle.  A  New  Zealand  species  of  Clibanarius,  the 
Clihanarius  harbatus  of  Heller,  apparently  presents  many  points  of  resemblance,  but 
the  dactyli  of  the  ambulatory  limbs  are  described  as  scarcely  shorter  than  the  corre- 
sponding propodi. 

Habitat. — Station  167,08"  New  Zealand;  depth,  150  fathoms;  bottom,  blue  mud. 
Two  specimens,  male  and  female,  in  shells  of  Ancilla  pyramidalis,  Reeve. 

Paguristes  visor,  n.  sp.  (PI.  VIII.  fig.  3). 

Characters. — The  anterior  portion  of  the  carapace  is  somewhat  rugose  in  front, 
moderately  convex  from  side  to  side,  and  the  anterior  border  is  slightly  raised ;  the 
median  frontal  process  is  very  prominent,  with  its  apex  subacute  and  slightly  depressed, 
passing  a  considerable  distance  between  the  ophthalmic  scales,  the  lateral  processes  are 
slightly  less  prominent  and  each  is  capped  by  one  or  two  minute  spinules ;  the  posterior 
portion  of  the  carapace  is  semicalcareous  towards  the  centre. 

The  ocular  peduncles  have  a  slight  lateral  curve  and  are  remarkably  long  and  slender, 
extending  to  the  end  of  the  antennular  peduncle  and  for  more  than  one-third  of  their 
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length  beyond  the  antennal  peduncle,  a  few  hairs  are  present  on  their  upper  surface  ;  the 
ophthalmic  scales  are  of  small  size  and  obscurely  bidentate.  The  antennal  acicle  extends 
to  the  middle  of  the  last  joint  of  the  peduncle,  its  surface  is  pubescent,  and  it  is  armed 
with  two  spines  on  the'outer  border  and  one  or  two  on  the  inner ;  the  external  prolongation 
of  the  second  joint  is  short  and  its  apex  bidentate  ;  the  flagellum  is  nearly  as  long  as  the 
body  and  but  slightly  ciliated. 

The  chelipedes  are  similar  in  appearance  and  subequal  in  size,  with  their  terminal  joints 
slightly  pubescent.  The  merus  has  a  circular  red  patch  of  large  size  on  both  its  inner 
and  outer  surfaces  towards  the  distal  end,  the  external  surface  is  also  slightly  tuberculate, 
and  the  inner  and  distal  margin  inferiorly  bears  a  few  spinules ;  the  carpus  is  of  small 
size,  not  equalling  the  dactylus  in  length,  its  upper  surface,  which  is  somewhat  narrow,  is 
covered  with  scattered  spiniform  tubercles  ;  the  upper  surface  of  the  propodus  is  armed  in 
a  similar  way,  many  of  the  tubercles  having  corneous  tips,  and  a  specially  prominent  row 
is  found  on  the  inner  margin ;  the  fingers  are  more  than  half  the  total  length  of  the  pro- 
podus, and  armed  in  the  same  manner  as  the  last  joint,  their  opposed  edges  are  provided 
with  small,  regular,  pearly  teeth.  The  ambulatory  limbs  are  moderately  pubescent,  and 
the  anterior  borders  of  the  carpal  and  propodal  joints  are  slightly  spiny  ;  the  dactyli  are 
slightly  more  than  one  and  a  half  times  the  length  of  the  propodi,  and  both  theii-  surfaces 
and  margins  are  clothed  with  long  stiff  hairs,  the  terminal  horny  claws  also  are  well 
developed.  The  penultimate  pair  of  legs  are  moderately  pubescent,  but  the  last  pair  are 
almost  smooth.  The  merus  of  the  external  maxillipedes  possesses  a  few  minute  spinules 
on  the  internal  border. 

The  penultimate  abdominal  segment  is  traversed  by  a  deep  transverse  impression, 
and  a  faint  longitudinal  groove  is  also  present,  the  ultimate  segment  is  four-lobed,  two 
of  the  lobes  being  produced. 

The  above  description  is  taken  from  an  adult  male  which  gives  the  following  measure- 
ments : — Length  of  body  43  mm.,  of  carapace  16  mm.,  of  chelipede  30  mm.,  of  third  right 
leg  42  mm. ,  of  ocular  peduncle  1 0  mm. 

This  species  is  distinguished  by  the  remarkable  development  of  the  ocular  peduncles. 

Habitat. — Station  122,  off  Pernambuco ;  depth,  350  fathoms;  bottom,  red  mud. 
Two  specimens  (one  of  which  is  immature),  in  shells  of  Cassidaria  (Sconsia)  striata,  Lam. 

Pagurisies  hians,  n.  sp.  (PI.  VIIL  fig.  4). 

Characters. — The  anterior  portion  of  the  carapace  is  ovate,  and  slightly  tuberculate 
towards  the  margins  and  anterior  border,  the  projections  on  the  frontal  margin  are  sub- 
acute and  but  slightly  prominent,  the  two  lateral  being  more  strongly  marked  than  the 
median  ;  the  posterior  portion  is  membranous  and  shows  very  slight  traces  of  calcification 
towards  its  centre. 
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The  ocular  peduncles  are  long  and  of  extreme  tenuity,  slightly  exceeding  the 
antennular  peduncle  and  extending  for  more  than  one-thii'd  of  their  length  beyond  that 
of  the  antenna,  they  are  also  slightly  curved  from  above  downwards ;  the  ophthalmic 
scales  are  elongated,  with  their  apices  hirsute  and  obscurely  bidentate.  The  antennal 
acicle  is  stout  and  densely  hirsute,  extending  as  far  as  the  middle  of  the  terminal  joint 
of  the  peduncle,  it  is  armed  with  three  spinules  on  the  inner  and  two  on  the  outer 
margin ;  the  external  prolongation  of  the  second  joint  is  short  and  stout,  with  its  apex 
bidentate,  the  whole  outer  border  of  the  peduncle  is  fringed  with  long  hairs ;  the 
flagellum  is  sparingly  ciliated  and  remarkably  short,  its  total  length  being  less  than  that 
of  the  ocular  peduncle. 

The  chelipedes  are  similar  in  appearance  and  subequal  in  size,  with  the  joints  pubescent 
and  spiny.  The  merus  has  its  surface  almost  smooth,  but  the  upper  border  is  armed  with  a 
few  spinules  towards  the  distal  end ;  the  car^Dus  is  less  than  half  the  total  length  of  the 
propodus,  its  upper  surface  is  clad  with  long  hairs  and  a  few  spinules  are  also  present,  four 
prominent  spines  are  found  on  tlie  inner  margin  ;  the  upper  surface  of  the  propodus  is 
slightl}'  convex,  the  lower  strongly  so,  above  there  are  numerous  long  hairs  and  spinules, 
also  several  spines  on  the  inner  margin  near  the  articulation  with  the  carpus ;  the  fingers 
are  more  than  half  the  total  length  of  the  propodus,  and  both  are  pubescent  and  tubercular 
above,  even  when  their  apices  meet  a  considerable  hiatus  exists  between  their  inner 
margins.  The  ambulatory  limbs  have  their  borders,  and  to  a  certain  extent  the  posterior 
surface  also,  covered  with  long  delicate  hairs ;  a  few  spines  are  present  on  the  anterior 
border  of  the  carpal  and  propodal  joints,  especially  the  latter ;  the  dactyli  are  longer  tlian 
the  propodi  and  their  margins  are  densely  pubescent. 

The  penultimate  abdominal  segment  bears  a  T-shaped  impression,  and  the  ultimate 
segment  is  four-lobed. 

Length  of  body  18  mm.,  of  carapace  9  mm.,  of  chelipede  13  mm.,  of  third  right  leg 
17  mm.,  of  ocular  peduncle  4"5  mm. 

This  species  is  characterised  by  its  extremely  slender  eye-stalks,  the  short  antennal 
flagella,  and  the  hiatus  which  exists  between  the  fingers. 

Habitat. — Station  208,  off  Manila;  depth,  18  fathoms;  bottom,  blue  mud.  A  male 
specimen. 

A  single  specimen  of  a  Paguristes  taken  along  with  the  last  species  is  in  too  imperfect 
a  condition  to  be  described  in  detail.  The  eye-stalks  extend  only  as  far  as  the  end  of  the 
antennal  peduncle  and  are  exceeded  by  the  antennular  peduncle  ;  the  cornese  are  dilated; 
the  antennal  acicle  is  long  and  slender,  without  lateral  spinules.  The  carpus  of  the 
chelipede  is  clothed  with  iridescent  hairs,  and  two  rows  of  curved  spinules  are  found  on 
the  upper  surface ;  the  propodus  has  its  upper  surface  tuberculate,  the  tubercles  being 
arranged  in  three  rows ;  there  is  no  hiatus  between  the  fingers. 
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Genus  Tylaspis,  Henderson. 
Tijlaspis,  Henderson,  Narr.  Chall.  Exp.,  vol.  i.  p.  900,  1885. 

Carapace  subcalcareous  throughout,  the  anterior  part  strongly  convex,  the  posterior 
part  (behind  the  cervical  groove)  of  considerable  breadth.  Front  with  a  prominent  rostral 
projection.  Ocular  peduncles  moderately  slender,  the  cornese  scarcely  dilated  ;  ophthalmic 
scales  absent.  Antennules  long.  Antenna!  acicle  slender,  the  flagellum  of  moderate  length. 
Chelipedes  slender  and  unequal,  the  right  larger,  fingers  moving  in  a  vertical  plane  and 
calcareous  at  the  tips.  First  two  pairs  of  ambulatory  limbs  elongated  and  flattened,  with 
long  slender  dactyli ;  the  penultimate  pair  not  chelate,  and  the  last  pair  of  small  size. 
Abdomen  semi-extended  and  of  comparatively  small  size,  with  two  pairs  of  genital 
appendages  in  the  male ;  the  appendages  of  the  penultimate  segment  slender  and  sub- 
symmetrical. 

The  form  of  the  carapace  alone  suffices  to  distinguish  Tylaspis  from  all  other 
Pagurids.  It  indeed  presents  some  points  of  similarity  to  Ostraconotus,  A.  Milne- 
Edwards,  but  the  latter  genus  has  the  dactyli  of  the  ambulatory  limbs  broad  and  flattened, 
and  a  strikingly  reduced  abdomen.  The  single  specimen  came  from  the  greatest  depth 
at  which  any  Anomurous  Crustacean  was  taken  by  the  Challenger.  The  form  of  the 
abdomen  points  to  the  species  having  occujoied  some  other  dwelling-place  than  the 
Gastropod  shell  usually  selected  by  the  soft-tailed  Pagurids. 

Tylaspis  anomala,  Henderson  (PI.  VIII.  fig.  5). 

Tylaspis  anomala,  Henderson,  Narr,  Chall.  Exp.,  vol.  i.  p.  900,  fig.  329,  1885. 

Characters. — The  anterior  portion  of  the  carapace  is  subglobose,  and  provided  with 
several  smooth  rounded  tubercles,  of  which  two  of  large  size  are  situated  near  the  lateral 
border,  and  two  others  of  small  size  nearer  the  median  fine.  The  anterior  or  frontal 
border  possesses  a  well-marked  median  rostrum,  with  the  apex  subacute  and  the  upper 
surface  carinated ;  a  shght  lateral  projection  is  also  present  opposite  the  base  of  each 
antennal  peduncle.  The  posterior  portion  of  the  carapace  is  bounded  anteriorly  by  the 
deep  and  continuous  cervical  grooves  ;  the  cardiac  area  is  smooth  and  convex,  distinctly 
circumscribed,  with  its  wall  calcified  ;  the  lateral  or  branchial  region  is  of  considerable 
extent,  the  surface  is  slightly  convex  and  slopes  downwards,  while  the  outer  border  is 
convex,  a  longitudinal  curved  line  divides  it  into  two  subequal  areas  covered  everywhere 
with  small  irregular  elevations.  The  posterior  border  of  the  carapace  has  a  well-defined 
median  concavity  into  which  the  first  abdominal  segment  fits.  The  pterygostomial  region 
is  sHghtly  pubescent,  and  separated  from  the  remainder  of  the  carapace  by  a  conspicuous 


groove. 


The   ocular   peduncles   are    somewhat   slender,   and    the  corneEe   (which  are  deeply 

(ZOOL.  CHALL.  EXP. — PAKT  LXIX. 1888.)  Zzz  11 
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pigmented)  but  slightly  dilated,  the  proximal  end  of  the  peduncle  is,  however,  enlarged. 
The  antennal  peduncle  exceeds  the  eye-stalk  by  half  the  length  of  its  terminal  joint ;  the 
acicle  is  slender  and  but  slightly  curved,  extending  almost  to  the  end  of  the  terminal 
joint  of  the  peduncle  ;  the  second  joint  is  without  an  external  prolongation,  and  a  minute 
spinule  is  present  on  the  inner  border  of  the  third  joint ;  the  last  joint  is  broad  and 
flattened ;  the  flagellum  slightly  exceeds  the  body  of  the  animal  in  length.  The  antennular 
peduncle  is  extremely  long,  as  the  eye-stalk  only  reaches  to  the  middle  of  its  second 
joint,  the  terminal  joint  is  broad  and  flattened  vertically  ;  the  inferior  of  the  two  flagella 
is  composed  of  only  six  segments.  The  propodus  of  the  external  maxillipedes  exceeds 
any  of  the  other  joints  in  length. 

The  right  chelipede  is  considerably  longer  and  very  much  stouter  than  the  left ;  the 
merus  is  slightly  longer  than  the  ischium,  and  the  lower  border  of  both  joints  is  armed 
with  a  row  of  minute  spinules  ;  the  carpus  is  not  half  the  total  length  of  the  propodus,  its 
surface  is  trigonal,  and  armed  both  above  and  below  with  numerous  small  tubercular 
spinules ;  the  hand  is  somewhat  dilated,  with  the  lower  surface  convex,  and  a  series  of 
minute  tubercles  on  the  inner  margin ;  the  fingers  are  considerably  longer  than  the  palm, 
to  the  axis  of  which  they  are  j)laced  at  an  obtuse  angle,  the  dactylus  bears  two  and  the 
immobile  finger  three  teeth  on  the  inner  margin.  The  left  chelipede  is  slender,  the 
merus  and  ischium  are  subequal,  the  carpus  is  longer  than  the  palm,  and  its  upper  surface 
bears  a  few  insignificant  tubercles  ;  the  propodus  is  smooth  and  not  dilated  ;  the  fingers  are 
slender  and  incurved,  with  their  opposed  edges  straight  and  minutely  serrated.  The  first 
and  second  pairs  of  ambulatory  limbs  are  long  and  flattened,  those  of  the  second  pair 
greatly  exceeding  the  first,  the  anterior  and  posterior  borders  of  the  meri,  carpi,  and 
propodi,  more  especially  the  first  of  these,  carry  a  series  of  minute  spinules,  and  their 
upper  surfaces  are  granulated ;  the  dactyli  are  subcylindrical,  remarkably  long  and 
slender,  and  slightly  tortuous.  The  ultimate  and  penultimate  pairs  of  legs  are  extremely 
short,  the  former  being  almost  rudimentary,  the  penultimate  terminates  in  a  curved  horny 
claw-like  dactylus. 

The  abdomen  is  short  and  membranous,  without  the  usual  spiral  twisting  seen  in  the 
majority  of  shell-inhabiting  Pagurids.  The  appendages  of  the  penultimate  segment  are 
almost  symmetrical,  and  somewhat  slender ;  the  terminal  segment  is  oblong,  with  its 
margins  entire.  The  male  has  in  addition  three  minute  biramous  appendages  on  the  left 
side,  and  two  pairs  of  genital  appendages  attached  to  the  anterior  segments. 

Length  of  body  of  a  male  16  mm.,  of  right  chelii^ede  17  mm.,  of  left  chelipede 
14  mm.,  of  first  ambulatory  leg  30  mm.,  of  second  ambulatory  leg  46  mm.,  of  ocular 
peduncle  3  mm. 

Habitat. — Station  285,  Mid  South  Pacific;  depth,  2375  fathoms;  bottom,  red  clay. 
A  male  specimen.  There  is  nothing  to  indicate  the  manner  in  which  the  abdomen  was 
protected. 
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Genus  Glaucothoc,  II.  Milue-Edwards. 

Glaiicotlwc,  Jlilne-Edwards,  Ann.  d.  Sci.  Nat.,  ser.  le,  t.  xix.  p.  334,  1830  ;  Hist.  Nat.  des  Crust., 
t.  ii.  p.  306,  1837 ;  in  Cuvier,  Regne  Anim.,  Crust.,  ed.  3e,  pi.  xliii.  fig.  2,  no  date. 
7  Prophylax,  Latreille,  in  Cuvier,  R6gne  Anim.,  ^d.  2e,  p.  78,  1829. 

Carapace  submembranous,  with  or  without  a  median  rostral  projection.  Ocuhir 
peduncles  well- developed;  ophthalmic  scales  absent.  Chelij)edes  subequal  or  unequal,  the 
fingers  moving  in  a  vertical  plane ;  penultimate  pair  of  legs  subchelate,  the  ultimate 
pair  chelate.  Abdomen  composed  of  seven  distinct  segments  (including  the  telson),  with 
submembranous  terga,  the  second  to  the  sixth  segments  inclusive  each  provided  with  a 
pair  of  biramous  appendages  (one  of  the  rami  being  rudimentary),  the  last  pair  forming 
with  the  telson  a  symmetrical  swimming  fin. 

Although  such  eminent  authorities  as  Milne-Edwards  and  Dana  placed  Glaucothoe  in 
the  Thalassinidse  among  the  Macrura,  there  can  now  be  no  doubt,  since  the  discovery  of 
allied  forms,  that  the  general  characters  of  this  interesting  and  little-known  genus  justify 
its  position  in  the  family  Paguridse.  The  form  of  the  abdomen  is  really  its  only 
essentially  Macruran  character,  and  this  part  more  than  any  other  is  subject  to  modifica- 
tion in  the  Paguridae ;  indeed  the  abdomen  is  scarcely  less  developed  in  Cancellus,  a 
genus  the  position  of  which  in  the  Paguridse  has  never  been  cjuestioned.  It  is  exceed- 
ingly probable  that  we  have  in  Glaucothoe  and  allied  forms,  Pagurids  of  a  very  primitive 
tjrpe,  still  retaining  many  of  the  ancestral  Thalassinid  characters.  Mr.  Spence  Bate,  in  a 
paper^  written  many  years  ago,  maintains  that  Glaucothoe  is  merely  an  immature  stage  of 
Pagurus  (or  Eupagurus  f),  and  he  supports  this  theory  by  the  description  and  figures  of 
a  larval  Crustacean,  taken  on  the  surface  ofi"  the  south  coast  of  England ;  it  seems, 
however,  that  these  are  insufiicient  to  prove  that  his  specimen  belonged  to  this  genus,  and 
he  adduces  no  evidence  to  show  that  it  subsequently  becomes  transformed  into  a  soft- 
tailed  Pagurid.  The  theory  that  ordinary  Pagurids  pass  through  a  Glaucothoe-st&gQ 
prior  to  taking  possession  of  a  shell,  and  even  up  to  their  attaining  some  size,  is  rendered 
improbable  by  the  fact  that  specimens  of  Glaucothoe  are  extremely  rare,  while  Hermits 
of  very  small  size  are  frequently  met  with,  in  which  the  abdomen  agrees  with  that  of  the 
adult  in  being  soft  and  imperfectly  segmented.  The  Challenger  species  described  below  has 
all  the  appearance  of  an  adult  animal,  and,  judging  from  the  nature  of  its  appendages, 
must  have  Hved  on  the  bottom.  The  previously  known  species  of  Glo.ucothoe  are  two  in 
number,  viz.  Glaucothoe  per onii,  Milne-Edwards,  which  probably  came  from  the  Asiatic 
seas,  and  Glaucothoe  rostrata,  Miers,  taken  by  the  "  Alert"  off  Madeira,  at  a  depth  of  15  to 
50  fathoms.  The  genus  Prophylax,  Latreille,  of  which  the  type  specimen  has  apparently 
been  lost,  is  very  closely  allied  to  and  perhaps  identical  with  Glaucothoe ;  the  latter  name 

'  Ann.  and  Mag.  Nat.  Hist.,  ser.  4,  vol.  ii.  p.  116,  pi.  ix.,  1868. 
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lias  in  any  case  received  general  acceptance  by  later  wi-iters.  Mr.  E.  J.  Miers  has  described 
an  allied  genus  Pomatocheles  from  the  Japanese  seas,  found  living  in  the  shells  of  a 
Dentalium,  distinguished  chiefly  by  the  form  of  its  chelipedes  (the  fingers  of  which  move 
in  a  horizontal  plane),  the  shape  of  the  ocular  peduncles  and  of  the  carapace. 


Glaucothoe  carinata,  n.  sp.  (PL  IX.  fig.  1). 

Characters. — The  anterior  part  of  the  carapace  is  slightly  convex  from  side  to  side, 
and  produced  into  a  broad  and  subacute  median  projection  situated  between  the  bases  of 
the  ocular  peduncles.  The  frontal  process  possesses  a  sharply  defined  median  carina, 
which  after  passing  a  short  distance  back,  loses  itself  on  the  carapace ;  a  slight  lateral 
ridge  also  diverges  from  each  margin  of  the  rostrum,  and  between  this  and  the  median 
carina  a  depression  exists.  The  posterior  part  of  the  carapace  is  considerably  broader 
than  the  anterior  portion,  and  a  somewhat  shallow  cervical  groove  separates  the  two. 
The  cardiac  area  is  narrow  and  triangular  ;  the  branchial  area  is  convex. 

The  ocular  jjeduncles  are  of  large  size,  almost  equalling  half  the  length  of  the  anterior 
part  of  the  carapace  ;  the  cornese  are  broad  and  dilated,  and  each  peduncle  is  constricted 
towards  its  middle.  The  antennular  peduncle  exceeds  the  eye-stalk  by  half  the  length 
of  its  terminal  joint.  The  antennal  peduncle  is  provided  with  a  small  pointed  acicle,  and 
the  terminal  joint  is  long  and  cylindrical,  slightly  exceeding  the  eye-stalk. 

The  chelipedes  are  equal  in  size,  with  the  joints  smooth  and  polished,  though  clothed 
with  a  few  short  silky  hairs  ;  the  propodus  is  more  than  twice  the  length  of  the  carpus,  and 
considerably  swollen  from  side  to  side,  the  outer  surface  is  rather  more  pubescent  than 
the  remainder  of  the  chelipede  ;  the  fingers  are  not  equal  in  length  to  the  hand,  and 
even  when  closed  a  slight  hiatus  exists  between  their  opposed  edges,  on  the  margin  of  which 
one  or  two  obscure  teeth  can  be  made  out ;  their  apices  are  slightly  corneous.  The  ambu- 
latory limbs  are  smooth ;  the  dactyli  are  long  and  moderately  curved,  ending  each  in  a 
small  back  claw,  two  minute  spinules  and  a  few  hairs  are  present  on  their  posterior  margins. 

The  abdominal  segments  are  smooth ;  the  telson  is  oblong  and  narrows  slightly 
towards  the  apex,  which  presents  a  slight  median  emargination,  the  lateral  borders  are 
straight  and  more  than  twice  as  long  as  the  breadth  at  the  apex.  The  appendages  of 
the  penultimate  segment  are  broad  and  symmetrical. 

The  single  specimen  taken  is  an  apparently  adult  male,  with  the  following  measure- 
ments : — Length  of  body  10  mm.,  of  chelipede  6  mm.,  of  first  ambulatory  leg  10 '5  mm., 
of  ocular  peduncle  1  '3  mm. 

In  Glaucothoe  pero7iu,  Milne-Edwards,  there  is  no  median  frontal  projection,  and  the 
chelipedes  are  unequal.  In  Glaucothoe  rostrata,  Miers,  with  which  the  Challenger 
specimen  agrees  in  many  respects,  the  rostrum  is  not  carinated  superiorly,  the  dactyli  of 
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the  ambulatory  limbs  are  less  strongly  curved,  and  without  black  horny  tips,  while  the 
apex  of  the  telson  is  rounded. 

Habitat. — Station  163a,  off  Twofold  Bay,  Australia;  depth,  120  fathoms;  bottom, 
green  mud. 

FIBRIBRANCHIATA. 

Family  PARAPAGURIDiE. 
Farapaguridx,  S.  I.  Smith,  "  Blake  "  Crust.,  Bull.  Mus.  Comp.  Zool.,  vol.  x.  p.  20,  1883. 

Antennular  peduncle  elongated  or  of  moderate  size,  the  first  joint  short  and  stout,  the 
second  and  third  joints  slender  and  cylindrical ;  both  flagella  of  small  size.  Anteunal 
peduncle  subcylindrical.     Species  marine  and  confined  to  deep  water. 

With  the  exception  of  the  important  difi'erenee  in  the  structure  of  the  branchiae,^  and 
the  fact  that  the  species  appear  to  occur  only  in  deep  water,  the  general  characters  of  this 
family  kre  those  of  the  Paguridse. 


Genus  Parapagurus,  S.  I.  Smith. 

Parapagurus,  S.  I.  Smith,  Trans.  Cunuect.  Acad.,  vol.  v.  p.  50,  1879 ;  "  Blake  "  Crust.,  Bull 
Mus.  Comp.  Zool.,  vol.  x.  p.  20,  1883. 

Front  with  the  rostral  projection  but  slightly  marked.  Ocular  peduncles  usually 
slender ;  the  ophthalmic  scales  spinular  and  of  small  size,  separated  by  a  considerable 
interval.  Antennules  long.  Antennal  acicle  well  developed  ;  the  flagellum  longer  than 
the  body,  and  usually  naked.  Chelipedes  markedly  unequal,  the  right  larger ;  fingers 
moving  in  an  ol:)lique  plane  and  calcareous  or  but  slightly  corneous  at  the  tips.  Ambula- 
tory limbs  with  long  and  slightly  tortuous  dactyli ;  the  penultimate  pair  of  legs 
subchelate.  Abdominal  segments  with  fairly  well  developed  terga  ;  the  male  with  the 
first  two  segments  bearing  each  a  pair  of  appendages,  in  the  female  the  second  is 
biramous  and  represented  only  on  the  left  side,  while  the  first  pair  are  absent ; 
in  both  sexes  the  third,  fourth,  and  fifth  segments  are  provided  with  a  biramous 
appendage  on  the  left  side,  one  of  the  rami  being  rudimentary  in  all  the  male 
appendages,  and  in  that  of  the  fifth  segment  in  the  female. 

AU  the  females  of  this  genus  which  I  have  had  the  o]3portunity  of  examining,  possess 
the  remarkable  peculiarity  of  having  an  external  genital  opening  present  only  on 
the  coxa  of  the  third  left  leg ;  but  owing  to  the  very  imperfect  state  of  preservation  of 

1  In  all,  the  gUls  are  modified  trichobranchise,  each  consisting  of  a  central  stem  which  gives  rise  to  two  collateral 
rows  of  rounded  filaments,  gradually  decreasing  in  size  towards  the  apex,  whereas  in  the  Paguridae  the  stem  gives  rise  to 
two  rows  of  flattened  leaflets. 
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the  soft  parts,  I  have  been  unable  to  ascertain  by  dissection  whether  there  exists  any 
corresponding  deficiency  as  regards  the  right  ovary.  The  previously  known  species  of  this 
characteristically  deep-water  genus  are  Parapagurus  pilosimanus,  S.  I.  Smith  ( =  Eupag- 
urus  jacohii,  A.  Milne-Edwards),  which  has  been  taken  in  abundance  ofi"  the  east  coast 
of  the  United  States,  by  the  Fish  Commission  and  Coast  Survey  vessels,  and  Parapag- 
urus dimorphus  (Studer)  recorded  below. 

Parapagihrus  dimorphus  (Studer)  (PI.  X.  fig.  l). 

Eupagurus  dimorphus,  Studer,  "  Gazelle  "  Crust.,  Abhandl.  d.  k.  Akad.  d.  Wiss.  Berlin,  p.   24, 
taf.  ii.  figs.  11-12,  1883. 

Habitat. — Station  135c,  ofi"  Nightingale  Island,  Tristan  da  Cunha;  depth,  110 
fathoms.  Several  specimens  of  small  size,  in  shells  of  Murex  (Pseudomurex)  aedonius, 
Watson,  taken  along  with  Eupagurus  tristanensis. 

Station  142,  ofi"  the  Agulhas  Bank;  depth,  150  fathoms;  bottom,  sand.  A  large 
number  of  specimens  (including  several  females  with  ova),  inhabiting  shells  which  have 
become  almost  completely  absorbed  by  an  investing  Epizoanthus. 

Station  145  or  145a,  ofi"  Marion  Island;  depth,  140  or  310  fathoms;  bottom, 
volcanic  sand.     A  single  specimen  in  a  very  imperfect  state  of  preservation. 

Station  311,  off  Port  Churruca,  Patagonia;  depth,  245  fathoms;  bottom,  blue  mud. 
A  female  with  ova,  in  a  shell  of  Pleurotoma  acanthodes,  Watson. 

In  this  species  the  eye-stalks  are  of  considerable  size  and  the  corneae  dilated,  although 
these  organs  are  slender  in  all  other  known  members  of  the  genus.  The  sexual 
dimorphism  chiefiy  manifests  itself  in  the  form  of  the  right  chelipede,  which  in  the 
female  has  the  hand  short  and  broad,  with  the  dactylus  (when  closed)  bent  almost  at  a 
right  angle  to  the  upper  border,  whereas  in  the  male  the  hand  is  proportionately  narrower 
and  the  fingers  are  elongated  and  oblique.  Dr.  Studer  has  figured  what  is  evidently  an 
old  male,  for  the  fingers  of  the  right  chela  are  represented  as  meeting  only  at  the  tip, 
leaving  a  considerable  intervening  hiatus ;  in  none  of  the  Challenger  specimens  is  this 
condition  observable.  The  right  chelipede  has  a  prominent  and  acute  dentate  lobe  on 
its  lower  and  distal  margin,  and  a  similar  less  extensive,  though  more  pronounced,  lobe 
occurs  in  the  same  position  on  the  carpus  ;  the  lateral  margins  of  the  hand  are  sharp  and 
dentate.  The  ophthalmic  scales  are  poorly  represented,  and  a  reddish  band  is  still 
visible  on  each  lateral  surface  of  the  eye-stalk.  The  antennal  peduncle  extends  to  the 
end  of  the  eye-stalk,  the  external  prolongation  of  the  second  joint  is  moderately  long  and 
acute,  and  the  third  joint  bears  a  prominent  spinule  on  its  inner  surface  ;  the  inner 
margin  of  the  acicle  is  distinctly  spinose,  and  the  fiagellum  is  faintly  ciliated.  The 
terminal  joint  of  the    antennular  peduncle  is  considerably  shorter  than  the  antennal 
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peduncle.  The  ambulatory  limbs,  with  the  exception  of  a  few  spinules  on  the  anterior 
border  of  the  carpal  joints,  are  comparatively  smooth.  An  adult  male  measures  31  mm. 
in  length. 

Parapagurus  dimorphus  was  dredged  by  the  "  Gazelle  "  off  the  Cape  of  Good  Hope, 
at  a  depth  of  117  fathoms,  living  in  shells  of  Bucchmm  porcatum,  Gm.,  which  were 
completely  covered  by  colonies  of  Epizoanihus  cancrisocius,  von  Martens. 

Parapagurus  ahyssoriim,  A.  Milne-Edwards,  MS.  (PI.  IX.  fig.  2). 

Characters. — The  anterior  portion  of  the  carapace  is  strongly  calcified,  somewhat 
square  in  outline,  and  moderately  convex  both  from  side  to  side  and  from  before  back- 
wards. The  surface  is  smooth  and  polished,  though  certain  slight  inequalities  are 
noticeable  towards  the  lateral  margins,  and  the  frontal  border  is  raised.  The  median 
frontal  projection  is  obtusely  rounded,  scarcely  reaching  the  bases  of  the  ocular  peduncles, 
the  lateral  projections  are  even  less  strongly  marked,  but  with  pointed  apices.  The 
carapace  behind  the  cervical  groove  is  submembranous,  with  the  exception  of  the  narrow 
cardiac  area  which  is  calcified ;  the  branchial  regions  are  strongly  convex. 

The  ocular  peduncles  are  narrow,  especially  towards  the  centre,  but  dilated  somewhat 
at  the  base ;  the  cornese  are  of  small  size  though  deeply  pigmented ;  the  ophthalmic 
scales  are  narrow  and  spinulous,  and  each  terminates  in  a  pointed  projection.  The 
antenna!  peduncles  are  massive  and  exceed  the  eye-stalks  by  the  whole  length  of  the 
ultimate  joint ;  the  acicle  is  long  and  slender,  extending  slightly  beyond  the  distal  end 
of  the  terminal  joint,  it  has  a  slight  sigmoid  curve  and  the  inner  margin  bears  a  row  of 
small  spinules ;  the  external  prolongation  of  the  second  joint  is  short  and  its  apex 
rounded  ;  the  terminal  peduncular  joint  is  broad  and  somewhat  flattened  ;  the  flagellum 
is  more  than  twice  the  total  length  of  the  body.  The  first  joint  of  the  antennular 
peduncle  has  its  distal  end  situated  opposite  the  end  of  the  eye-stalk,  the  terminal  joint 
is  half  as  long  again  as  the  second  joint,  and  almost  equal  in  length  to  the  whole  antennal 
peduncle. 

The  chelipedes  are  moderately  slender  and  of  considerable  length,  with  the  joints 
granular  and  pubescent.  The  right  chelipede  has  the  merus  somewhat  shorter  than  the 
carpus,  with  its  outer  surface  granular,  and  a  dense  pubescence  underneath,  the  inner 
surface  is  comparatively  smooth,  and  a  raised  tubercular  line  exists  immediately  behind 
the  anterior  margin,  at  the  inner  and  distal  margin  on  the  under  surface  a  few  tubercular 
spines  of  small  size  are  met  with  ;  the  carpus  is  about  equal  in  length  to  the  hand  (not 
including  the  fingers),  and  the  upper  surface  is  uniformly  granulated,  the  lower  surface  is 
convex  from  side  to  side,  and  is  both  pubescent  and  granular,  while  the  lateral  borders  are 
not  sharply  defined  ;  the  propodus  is  but  little  dilated  and  its  general  characters  are  those 
of  the  carpus.     The  immobile  finger  is  placed  at  an  obtuse  angle  to  the  lower  border  and 
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its  upper  margin  bears  two  irregular  compound  teeth,  in  addition  to  some  small  tufts  of 
setse ;  the  dactylus  has  its  upper  surface  granular,  and  like  the  immobile  finger  is  slightly 
incurved,  its  lower  margin  bears  two  compound  teeth  and  numerous  tufts  of  setas.  The 
left  chelipede  is  slender  and  the  joints  are  comparatively  smooth,  though  the  inner  border 
of  the  carpus  is  raised  and  tubercular,  and  its  lower  surface  is  densely  pubescent ; 
the  dactylus  is  equal  to  more  than  half  the  total  length  of  the  propodus,  whereas  that  of 
the  right  chelipede  is  less  than  half  the  length.  The  ambulatory  limbs  are  remarkably 
long  and  slender,  the  extreme  tenuity  of  the  dactyli  being  a  special  feature ;  the  second 
exceeds  the  first  by  about  half  the  length  of  its  dactylus ;  the  meral,  carpal,  and  propodal 
joints  have  their  anterior,  and  to  a  certain  extent  their  lateral  surfaces  granular  ;  the 
dactyli  are  comparatively  smooth  and  slightly  tortuous,  with  the  apex  acute,  they  are 
also  obscurely  canaliculate,  their  length  appears  to  vary  considerably  in  difi'erent  specimens, 
and  in  certain  adult  males  may  equal  that  of  the  body.  The  ultimate  and  penultimate 
pairs  of  legs  have  their  borders  fringed  with  delicate  hairs. 

The  penultimate  abdominal  segment  bears  a  cruciform  impression ;  the  terminal 
segment  is  composed  of  a  single  lobe  with  a  sinuous  margin. 

The  above  description  is  furnished  by  an  adult  male  taken  at  Station  300,  which 
gives  the  following  measurements  : — liCngth  of  body  50  mm.,  of  right  chelipede  73  mm., 
of  left  chelipede  55  mm.,  of  thii-d  right  leg  140  mm.,  of  dactylus  of  same  leg  49  mm.,  of 
ocular  peduncle  6  mm. 

A  certain  amount  of  variation  is  noticeable  in  specimens  from  different  locahties,  more 
especially  as  regards  the  amount  of  pubescence  and  granulation  on  the  chelipedes  and 
ambulatory  limbs.  In  a  specimen  from  Station  133,  the  ophthalmic  scales  are  bidentate, 
and  the  external  prolongation  of  the  second  antennal  peduncular  joint  is  dentate.  In 
spite  of  these  apparent  incongruities,  an  examination  of  the  numerous  specimens  taken 
by  the  Challenger  has  convinced  me  that  they  all  belong  to  a  single  species.  Females 
are  of  much  smaller  size  than  males,  indeed  one  with  ova  from  Station  300  (where  the 
largest  males  occurred)  measures  only  29  mm.  in  length ;  in  females  also,  the  immobile 
finger  of  the  right  chela  is  bent  at  a  more  obtuse  angle  to  the  hand  than  in  males. 

Parapagurus  abyssorum  is  of  special  interest  on  account  of  its  very  extended 
distribution  and  deep-water  habitat.  It  was  taken  by  the  Challenger  in  all  the  great 
ocean  beds  explored  (with  the  exception  of  the  Southern  Ocean  between  the  Cape  and 
Austraha),  and  nowhere  in  less  than  1000  fathoms  of  water.  It  appears  to  be  invariably 
associated  with  an  Anemone  which  exerts  a  solvent  action  on  the  Gastropod  shell 
originally  selected  as  a  dwelling-place  by  the  Hermit;  in  many  cases  the  shell  has  entirely 
disappeared,  and  in  others  it  is  greatly  reduced,  while  the  Anemone  forms  a  soft  and 
saccular  covering  on  the  exterior.  The  "Tahsman"  collection  at  Paris  contains  examples 
of  this  species,  named  Pagurus  aJjyssorum  by  Professor  A.  Milne-Edwards ;  I  have 
therefore  in  the  above  description  adopted  his  specific  name.     In  Parapagui'us  pilosi- 
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mamts,  S.  I.  Smith,  the  chelipedes  are  more  densely  pubescent,  the  immobile  finger  of 
the  right  chela  is  not  bent  at  an  angle  to  the  lower  border  of  the  hand,  and  the  fingers 
of  the  left  chela  are  relatively  shorter  than  in  the  present  species. 

Habitat. — Station  56,  oft'  Bermuda;  depth,  1075  fathoms;  bottom,  coral  mud.  A 
female  with  ova  in  a  shell  of  Trochus  [Margarita)  infundihnlmn,  Watson. 

Station  106,  off  Sierra  Leone;  depth,  1850  fathoms;  bottom,  Globigerina  ooze. 
Several  specimens  in  shells  of  Pleurotoma  sp.  and  DentaUum  sp. 

Station  133,  near  Tristan  da  Cunha ;  depth,  1900  fathoms;  bottom,  Globigerina 
ooze.  Three  specimens  in  shells  of  lanthina  rotundata.  Leach  (a  pelagic  Mollusc,  the 
shells  of  which  had  sunk  to  the  bottom),  and  Pleurotoma  sp. 

Station  195,  offBanda;  depth,  1425  fathoms;  bottom,  blue  mud.  Several  specimens 
protected  merely  by  Anemones. 

Station  205,  off  the  Philippines;  depth,  1075  fathoms;  bottom,  blue  mud.  A  single 
specimen  in  a  shell  of  Pleurotoma  sp. 

Station  218,  north  of  Papua;  depth,  1070  fathoms;  bottom,  blue  mud.  A  single 
specimen  protected  by  an  Anemone. 

Station  237,  off  Yokohama;  depth,  1875  fathoms;  bottom,  blue  mud.  Several 
specimens  protected  by  Anemones,  as  well  as  two  young  individuals  in  bare  shells  of 
Pleurotoma  sp.  (?). 

Station  300,  west  of  Valparaiso;  depth,  1375  fathoms;  bottom,  Globigerina  ooze. 
Many  fine  specimens  protected  by  Anemones,  with  the  shells  absent  or  so  wasted  as  to  be 
unrecognisable. 

Station  304,  Port  Otway,  Patagonia;  depth,  45  fathoms;  bottom,  green  sand;  a  single 
specimen  in  a  shell  of  Trochus  sp.  There  can  be  little  doubt  that  in  this  case  some  error 
has  arisen  in  the  labelling,  as  a  shallow-water  habitat  for  the  species  is  quite  out  of  the 
question. 

Station  335,  near  Tristan  da  Cunha  ;  depth,  1425  fathoms  ;  bottom,  Pteropod  ooze  ; 
A  single  specimen  in  a  shell  of  Pleurotoma  sp. 

Parapagurus  abyssorum,  A.  Milne-Edwards,  var.  scabra,  nov.  (PI.  IX.  fig.  3). 

Characters. — The  granulations  present  on  the  chelipedes  and  ambulatory  limbs  in  the 
typical  form  of  the  species,  are  replaced  in  the  variety  by  short  thick  spinules.  In  the 
chelipedes  these  are  most  strongly  developed  on  the  upper  surface  of  the  carpus,  and  on 
the  lower  surface  of  the  merus,  while  in  the  ambulatory  limbs  they  are  well  marked  on 
the  anterior  border  of  the  meral,  carpal,  and  propodal  joints.  The  external  px'olongation 
of  the  second  antennal  peduncular  joint  is  dentate,  and  an  acute  spinule  is  present  on  the 
inner  and  distal  margin  of  the  same  joint ;  the  antennal  acicle  has  a  series  of  distinct 
spinules  on  its  inner  border.     The  eye-stalks  as  well  as  the  antennal  peduncles  show  a 
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slight  amount  of  pubescence.  A  small  tuft  of  corneous  hairs  is  noticeable  towards  the 
apex  of  the  ambulatory  dactyli — a  feature  which  may  also  be  detected  in  some  specimens 
of  the  typical  form. 

The  single  specimen  taken  is  a  female  measuring  37  mm.  in  total  length  ;  but  for 
the  large  series  of  examples  of  Parapagurus  abyssorum,  and  the  occurrence  of  inter- 
mediate forms,  I  should  have  felt  inclined  to  regard  it  as  belonging  to  a  distinct  species. 

Habitat. — Station  68,  between  Bermuda  and  the  Azores  ;  depth,  2175  fathoms  ; 
bottom,  Globigerina  ooze.     A  female  with  ova,  in  an  investment  of  Zoanthoid  polypes. 

Parapagurus  affinis,  n.  sp.  (PI.  IX.  fig.  4). 

Characters. — The  anterior  portion  of  the  carapace  is  moderately  convex,  and  slightly 
pubescent  towards  the  lateral  margins,  the  frontal  projections  are  scarcely  represented, 
the  median  being  obtusely  rounded  ;  the  posterior  portion  is  entirely  membranous. 

The  ocular  peduncles  are  moderately  slender,  and  pubescent  above,  with  the  cornese 
slightly  dilated  ;  the  ophthalmic  scales  terminate  in  from  four  to  six  minute  denticles. 
The  antennal  peduncle  exceeds  the  eye-stalk  by  more  than  half  the  length  of  its 
terminal  joint ;  the  acicle  extends  almost  to  the  distal  end  of  the  last  joint,  and  is 
moderately  curved,  its  inner  margin  is  pubescent  and  armed  with  a  row  of  minute  teeth  ; 
the  external  prolongation  of  the  second  joint  is  short,  with  its  apex  dentate,  an  ill-defined 
tooth  is  also  present  on  the  inner  and  distal  margin  of  the  second  joint  ;  the  remaining 
joints  of  the  peduncle  as  well  as  the  flagellum  are  slightly  pubescent.  The  antennular 
peduncle  exceeds  the  eye-stalk  by  the  length  of  its  terminal  joint  and  about  half  that  of 
the  second  joint ;  the  ultimate  joint  is  slightly  pubescent,  and  somewhat  shorter  than  the 
anteunal  peduncle. 

The  chelipedes  are  unequal  and  of  moderate  size,  the  terminal  joints  granular,  and 
covered  with  long  delicate  hairs.  The  right  chelipede  has  the  meral  joint  almost  smooth, 
with  a  few  granulations  on  the  lower  surface,  and  a  serrated  lobe  on  the  distal  inferior 
margin,  a  piliferous  line  is  seen  on  the  upper  surface  running  parallel  to  the  anterior 
border ;  the  carpus  is  about  two-thirds  the  length  of  the  propodus,  the  upper  surface  is 
granular  and  faintly  pubescent,  and  a  raised  piliferous  line  runs  parallel  to  the  anterior 
border,  with  the  exception  of  its  inner  margin  the  lower  surface  is  comparatively  smooth  ; 
the  propodus  is  considerably  broader  than  the  carpus,  the  granulations  are  well  marked 
on  the  rounded  lateral  margins,  while  the  remainder  of  the  upper  surface  is  smooth, 
though  clothed  with  long  silky  hairs,  the  lower  surface  is  densely  pubescent,  especially 
towards  its  anterior  end ;  the  dactylus  is  more  than  half  the  total  length  of  the  hand, 
and  its  upper  border  and  inner  surface  are  densely  clothed  with  hairs  ;  the  fingers 
terminate  in  minute  horny  tips,  and  several  ill-defined  teeth  are  present  on  their  opposed 
edges.     The  left  chelipede  has  the  carpus  almost  equal  in  length  to  the  propodus,  its 
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inner  surface  is  hairy,  and  two  acute  spinules  are  seen  on  the  anterior  border ;  the  fino-ers 
are  almost  straight,  and  more  tlian  lialf  tlie  length  of  the  hand,  with  tlieir  opposed  edges 
parallel  and  minutely  serrated.  The  ambulatory  limbs  are  smooth  and  moderately  long, 
the  anterior  border  of  all  the  joints  is  pubescent,  and  a  small  spine  exists  on  the  anterior 
border  and  distal  end  of  the  carpi ;  the  dactyli  are  about  equal  in  length  to  the  propodi 
and  carpi  taken  together,  each  terminates  in  a  yellow  horny  spine,  and  a  tuft  of  cfirneous 
hairs  is  present  on  the  anterior  surface  near  the  apex.  The  last  two  pairs  of  legs  are 
moderately  pubescent. 

The  penultimate  abdominal  segment  bears  a  T-shaped  impression ;  the  terminal 
segment  is  irregularly  lobed. 

An  adult  female  gives  the  following  measurements: — Length  of  body  25  mm.,  of 
right  chelipede  30  mm.,  of  left  chelipede  22  mm.,  of  third  right  leg  43  mm.,  of  ocular 
peduncle  4  mm. 

This  species  is  allied  to  Parapagurus  ahyssorum,  from  which  it  is  distinguished  by 
the  form  and  armature  of  the  right  chelipede,  ophthalmic  scales,  and  the  dactyli  of  the 
ambulatory  legs,  in  addition  to  other  less  important  distinctions.  The  form  of  the  eye- 
stalks,  and  the  diminished  length  of  the  terminal  antennular  peduncular  joint,  separates 
it  from  Parapagurus  pilosimanus,  S.  I.  Smith. 

Habitat. — Station  214,  off  the  Mcangis  Islands  ;  depth,  500  fathoms  ;  bottom,  blue 
mud.     A  female  with  ova,  in  a  shell  of  Pleurotoma  sp. 

Parapagurus  latimanus,  n.  sp.  (PI.  X.  fig.  2). 

Characters. — The  anterior  portion  of  the  carapace  is  slightly  convex,  and  rugose 
towards  the  lateral  margins,  the  three  frontal  projections  are  obtusely  rounded  and  but 
slightly  marked ;  the  two  cervical  grooves  form  a  rounded  line  separating  the  two  por- 
tions ;  the  posterior  portion  of  the  carapace  is  smooth  and  entirely  membranous. 

The  ocular  peduncles  are  slender  though  dilated  towards  the  base,  with  a  few  hairs  on 
their  upper  surface  ;  the  ophthalmic  scales  are  short,  entire,  and  subacute.  The  antennal 
peduncle  exceeds  the  eye-stalk  by  more  than  half  the  length  of  its  terminal  joint,  the 
acicle  is  but  slightly  curved,  extending  almost  to  the  end  of  the  ultimate  joint,  and  its 
surface  is  pubescent,  especially  towards  the  apex  which  is  provided  with  a  tuft  of  hairs  ; 
the  external  prolongation  of  the  second  joint  is  well  marked,  and  terminates  in  two 
subacute  teeth  ;  the  ilagellum  is  of  moderate  length  and  slightly  pubescent.  The  first 
joint  of  the  antennular  peduncle  has  its  distal  end  situated  almost  opposite  the  end 
of  the  eye-stalk,  the  terminal  joint  slightly  exceeds  the  total  length  of  the  antennal 
peduncle. 

The  disparity  in  size  is  very  marked  in  the  chelipedes ;  the  surface  of  both  is  pubescent, 
and  the  larger  is  also  granulated.     The  right  chelipede  has  the  merus  with  an  oval 
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impressed  line  on  its  inner  surface  (seen  to  a  lesser  extent  in  other  members  of  the 
genus)  and  the  lower  and  distal  margin  is  produced  into  a  serrated  lobe,  the  upper  surface 
is  faintly  granular,  and  bears  a  raised  line  parallel  to  and  adjoining  the  anterior  border  ; 
the  carpus  is  about  two-thirds  the  length  of  the  propodus,  and  its  upper  surface  is  uniformly 
granular  and  pubescent,  a  few  granulations  are  also  present  on  the  lower  surface  ;  the 
proj)odus  is  considerably  dilated  and  its  upper  surface  is  glabrous,  a  number  of  granu- 
lations with  a  tendency  towards  linear  arrangement  exist  over  the  greater  part  of  this 
surface,  but  towards  the  lateral  borders  these  are  replaced  by  short  crowded  spinules,  with 
hairs  interspersed,  the  lower  surface  is  smooth  and  polished,  a  few  granulations  and  hairs 
being  merely  present  towards  the  lateral  margins,  the  immobile  finger  is  not  bent  at  an 
angle  to  the  lower  margin  of  the  hand  ;  the  dactylus  is  slightly  more  than  half  the  total 
length  of  the  propodus,  while  its  upper  surface  is  pubescent,  and  covered  with  short  crowded 
tubercular  spinules,  the  opposed  edges  of  the  fingers  are  provided  with  short  hairs  and  a 
few  small  irregular  teeth.  The  left  chelipede  has  its  joints  unarmed  though  pubescent, 
the  upper  surface  of  the  carpus  being  specially  hairy,  the  hand  is  but  little  dilated,  and 
the  fingers  are  more  than  half  the  total  length  of  the  propodus.  The  ambulatory  limbs 
are  smooth  and  unarmed,  the  dactyli  are  remarkably  long  and  slender,  being  nearly  twice 
the  length  of  the  propodi,  and  a  series  of  corneous  setae  is  present  on  the  anterior  border 
near  the  apex.  The  last  two  pairs  of  legs  are  smooth  and  moderately  pubescent, 
especially  towards  the  terminal  joints. 

The   penultimate  abdominal  segment   bears  a   cruciform  impression ;  the   terminal 
segment  is  obscurely  bilobed. 

Length  of  body  22  mm.,  of  right  chelipede  18  mm.,  of  left  chelipede  13  mm.,  of  third 
right  leg  26  mm.,  of  ocular  peduncle  3  mm. 

Habitat. — Station  167a,  off  New  Zealand;    depth,  10  fathoms;    bottom,  mud.     A 
male  specimen. 


Parapagurus  gracilis,  n.  sp.  (PI.  X.  fig.  3). 

Characters.- — The  anterior  ^Dortion  of  the  carapace  is  smooth  and  moderately  convex, 
submembranous  towards  the  middle,  with  the  lateral  surfaces  calcified,  and  each 
traversed  by  an  oblique  line  which  passes  outwards  and  backwards  from  the  submem- 
branous part,  the  frontal  projections  are  scarcely  evident ;  the  two  cervical  grooves  form 
an  evenly  rounded  line  ;  the  posterior  portion  is  entirely  membranous. 

The  ocular  peduncles  are  .stouter  than  is  usual  in  this  genus,  with  a  few  hairs  on  the 
upper  surface  and  a  faint  reddish  band  still  evident  along  each  lateral  surface,  the  corneas 
are  shghtly  dilated  and  of  rather  large  size  ;  the  ophthalmic  scales  are  broad  towards  the 
base,  but  acute  and  spinulous  at  the  apex.     The  antennal  peduncle  scarcely  exceeds  the 
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eye-Stalk  ;  the  acicle  is  moderately  curved,  and  almost  reaches  the  end  of  the  terminal 
joint,  with  its  surface  pubescent  and  the  inner  margin  dentate ;  the  external  prolonga- 
tion of  the  second  joint  is  moderately  long,  and  entire.  The  antennular  peduncle  exceeds 
the  eye-stalk  by  the  length  of  its  terminal  joint,  which  at  the  same  time  is  greater  than 
the  total  length  of  the  antennal  peduncle. 

The  chelipedes  are  narrow  and  elongated,  with  the  joints  slightly  pubescent  and 
faintly  granular.  The  right  chelipede  has  the  merus  provided  with  a  serrated  lobe  on 
its  lower  and  distal  margin ;  the  carpus  is  slender  and  elongated,  almost  equalling  the 
hand  in  length,  the  granules  are  most  strongly  developed  on  its  lower  surface  which 
projects  considerably ;  the  pro^jodus  is  almost  twice  the  breadth  of  the  carpus,  the  outer 
border  is  thin  and  curved,  while  the  inner  is  thick,  and  traversed  by  two  ridges,  of  which 
the  inner  (as  regards  the  axis  of  the  joint)  is  continued  back  to  the  carpo-propodal 
articulation,  and  the  outer  or  marginal  is  deficient  behind,  the  granulations  are  almost 
obsolete  on  the  upper  surface,  though  a  few  can  be  made  out  towards  the  lateral  margins, 
the  lower  surface  is  smooth,  and  concave  in  front ;  the  fingers  are  short  and  remarkably 
incurved,  the  upper  surface  of  the  dactylus  is  dentate  and  densely  pubescent,  while  a  few 
ill-defined  teeth  of  small  size  are  seen  on  the  opposed  margins.  The  left  chelipede  is 
slender,  and  compressed  laterally,  with  the  carpus  slightly  longer  than  the  propodus  ;  the 
fingers  are  bent  downwards  and  slightly  incurved,  while  their  length  is  less  than  that  of 
the  palm.  The  ambulatory  limbs  are  smooth,  with  the  exception  of  a  few  hairs  scattered 
over  the  joints  (a  minute  spinule  is  seen  in  one  of  the  specimens  on  the  anterior  border 
and  distal  end  of  the  carpal  joints)  ;  the  dactyli  are  not  twice  the  length  of  the  propodi, 
and  their  anterior  margin  is  fringed  by  long  and  delicate  setae,  a  patch  of  dark  colour  is 
still  evident  at  the  distal  end  of  the  meral,  carpal,  and  propodal  joints,  in  the  more  perfect 
specimen. 

The  penultimate  abdominal  segment  is  traversed  by  a  deep  transverse  impression  ; 
the  ultimate  segment  is  obscurely  rounded. 

The  smaller  though  more  perfect  specimen  (a  male)  gives  the  following  measure- 
ments:— Length  of  body  11  mm.,  of  right  chelipede  13  mm.,  of  left  chelipede  9  mm.,  of 
third  right  leg  18  mm.,  of  ocular  peduncle  2  mm.  The  larger  specimen  measures  14  mm. 
in  length. 

J/a&itoi.— Station  122,  ofi"  Pernambuco  ;  depth,  350  fathoms;  bottom,  blue  mud. 
Two  male  specimens  in  the  shells  of  a  species  of  Pleurotoma. 
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Genus  Pagurodes,  n.  gen. 

Front  with  the  rostral  projection  of  moderate  size.  Ocular  peduncles  short ;  the 
ophthalmic  scales  spinular  and  separated  by  a  considerable  interval.  Antennules  long. 
Antennal  acicle  strongly  developed,  the  fiagellum  long.  Chelipedes  slender  and  unequal, 
the  right  larger ;  fingers  moving  in  a  horizontal  plane,  and  calcareous  or  but  slightly 
corneous  at  the  tips.  Ambulatory  limbs  with  long  and  slightly  tortuous  dactyli,  the 
penultimate  pair  subchelate.  Males  with  a  short  curved  tubular  organ  (formed  by  the 
protruded  vas  deferens)  attached  to  the  coxa  of  the  fifth  right  leg.  Abdominal  segments 
with  the  terga  linear  ;  males  with  three  minute  appendages  on  the  left  side,  of  which  the 
first  and  second  are  uniramous,  and  the  third  is  partially  concealed  by  the  appendage  of 
the  penultimate  segment ;  females  with  four  appendages  on  the  left  side,  the  first  two  of 
which  are  biramous  and  oviferous. 

This  genus  agrees  in  some  respects — particularly  in  the  position  of  the  protruded  vas 
deferens, — with  Catapagurus,  A.  Milne-Edwards,  from  which  it  is,  however,  distinguished 
by  the  form  of  the  eyes,  and  the  non-ciliated  ambulatory  dactyli,  as  well  as  by  the  tricho- 
branchise.  The  shape  of  the  chelipedes,  the  protruded  vas  deferens,  and  the  absence  of 
genital  appendages  from  the  first  two  abdominal  segments  in  the  male,  separate  it  from 
Parapagurus,  S.  I.  Smith. 


Pagurodes  inarmatus,  n.  sp.  (PI.  X.  fig.  5). 

Characters. — The  anterior  portion  of  the  carapace  is  smooth  and  moderately  convex, 
with  the  median  frontal  j^rocess  fairly  prominent  and  acute,  the  lateral  projections  are 
also  acute  and  no  less  prominent ;  the  frontal  margin  is  slightly  raised,  and  a  few  slight 
inequalities  are  seen  towards  the  lateral  margins ;  the  cervical  groove  forms  a  straight 
line  on  each  side  of  the  carapace,  placed  obliquely  to  a  deep  transverse  sulcus  which 
connects  the  two,  and  a  deep  sinuous  depression  runs  immediately  in  front  of  and  parallel 
to  each  ;  the  posterior  portion  is  entirely  membranous. 

The  ocular  peduncles  are  short  and  compressed  laterally,  with  a  few  haii-s  on  the 
upper  surface,  and  their  bases  swollen,  the  cornese  are  slightly  dilated  ;  the  ophthalmic 
scales  are  short  and  spinulous,  with  their  apices  acute.  The  antennal  peduncle  exceeds 
the  ej^e-stalk  by  the  length  of  its  two  last  joints ;  the  acicle  is  strongly  curved 
and  extends  beyond  the  apex  of  the  ultimate  joint ;  the  second  joint  has  a  prominent 
and  acute  external  prolongation,  as  well  as  an  acute  spinule  on  the  inner  and  distal 
margin ;  the  first  joint  bears  a  minute  spinule  on  its  outer  border ;  the  proximal 
half  of  the  fiagellum  shows  slight  lateral  compression.  The  antennular  peduncle 
exceeds  the  eye-stalk  by  the  length  of  the  ultimate  and  penultimate  joints,  the  former 
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broadens  out  towards  its  distal  end,  and  a  tuft  of  long  hairs  is  placed  at  the  apex  over- 
hanging the  two  fiagella. 

The  chelipedes  are  slender  and  not  strikingly  unequal  in  size,  the  disparity  being 
chiefly  noticeable  in  the  chelae.  The  right  chelipede  has  the  meral  joint  elongated  and 
about  equal  in  length  to  the  carpus,  the  outer  surface  is  covered  with  granules  which 
tend  to  become  tubercular  on  the  lower  and  inner  margin;  the  upper  and  outer  surfa(;es 
of  the  carpus  are  uniformly  granular,  the  iuner  margin  is  moderately  sharp  and  the 
lower  surface  is  comparatively  smooth  ;  the  propodus  is  about  one  and  a  half  times  the 
length  of  the  carpus  and  one-third  stouter,  the  upper  surface  is  convex  from  side  to  side, 
with  the  granules  somewhat  deficient  towards  the  centre,  where  the  surface  is  glabrous, 
towards  the  carpal  articulation  a  short  median  tubercular  carina  is  present,  in  addition 
to  two  less  prominent  elevated  lines  which  are  situated  nearer  the  outer  border  and  pass 
some  distance  forwards  on  the  upper  surface,  the  lower  surface  is  comparatively  smooth, 
and  slightly  concave  towards  the  inner  margin  ;  the  fingers  are  pubescent  and  slightly 
curved,  their  length  is  less  than  that  of  the  hand,  the  dactylus  bears  two  teeth  and  the 
immobile  finger  a  single  tooth  on  the  inner  margin.  The  left  chelipede  differs  from  the 
right  in  the  following  respects  : — the  hand  is  but  slightly  dilated,  and  a  short  median 
carina  is  alone  noticeable  on  the  upper  surface,  the  fingers  are  longer  than  the  palm, 
and  more  curved  than  those  of  the  right  side,  while  their  opposed  edges  are  sharp  and 
devoid  of  teeth.  The  ambulatory  limbs  are  long  and  slender,  with  slight  granulations 
present  on  the  meral,  carpal,  and  propodal  segments ;  the  dactyli  are  slender  and 
elongated,  with  a  well-marked  sigmoid  curve,  and  a  few  setse  are  present  on  their  anterior 
surface  near  the  apex.  The  penultimate  pair  of  legs  are  considerably  shorter  than  the 
ultimate  pair,  with  which  they  agree  in  being  slightly  pubescent.  The  protruded 
vas  deferens  is  moderately  curved  and  entirely  membranous. 

The  penultimate  abdominal  segment  is  divided  by  a  deep  transverse  depression;  the 
ultimate  segment  is  bilobed,  with  its  margins  fringed  by  short  setae. 

The  above  description  is  furnished  by  an  adult  male  taken  at  Station  168,  which 
gives  the  following  measurements  : — Length  of  body  28  mm.,  of  right  chelipede  3G-5 
mm.,  of  left  chelipede  34  mm.,  of  third  left  leg  49  mm.,  of  ocular  peduncle  2-5  mm., 
of  protruded  vas  deferens  2  mm. 

Some  amount  of  variation  is  to  be  noted  as  regards  the  pubescence  of  difi'erent 
individuals  ;  in  certain  specimens  the  chelipedes  are  almost  completely  clothed  with 
short  silky  hairs.  Females  are  of  much  smaller  size  than  males,  of  two  with  ova  from 
Station  168,  the  larger  measures  only  17  mm.  in  length. 

Habitat. — Station  146,  near  Marion  Island;  depth,  1375  fathoms;  bottom, 
Globigerina  ooze.      Two  males  and  a  female. 

Station  168,  off  New  Zealand;  depth,  1100  fathoms;  bottom,  blue  mud.  Three 
males  and  two  females,  both  the  latter  bearing  ova,  in  shells  of  Pleurotoma  .sp.,  and 
Nassa  sp. 


I 
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Pagurodes  pili/erus,  n.  sp.  (PL  IX.  fig.  5). 

Characters. — The  anterior  portion  of  the  carapace  is  smooth  and  convex,  with  a  few 
scattered  tufts  of  hairs,  the  lateral  borders  are  also  convex  and  slightly  pubescent,  the 
median  frontal  projection  is  obtusely  rounded  and  fairly  prominent,  the  lateral  projections 
are  well  marked  and  acute ;  the  posterior  portion  is  wholly  membranous  and  somewhat 
wrinkled. 

The  ocular  peduncles  are  stout,  with  the  cornese  strongly  dilated,  a  few  short  hairs  are 
seen  on  their  upper  surface ;  the  apices  of  the  ophthalmic  scales  are  bidentate.  The 
antennal  peduncle  is  somewhat  pubescent,  and  considerably  longer  than  the  eye-stalk ; 
the  acicle  is  slender  and  curved,  slightly  exceeding  the  ocular  peduncle  ;  the  external 
prolongation  of  the  second  joint  extends  almost  as  far  as  the  proximal  end  of  the  terminal 
joint.  The  antennular  peduncle  exceeds  the  eye-stalk  by  more  than  half  the  length  of 
its  terminal  joint. 

The  chelipedes  are  subequal  in  length,  but  the  right  is  considerably  stouter ;  both  are 
uniformly  pubescent.  The  merus  of  the  right  chelipede  bears  a  few  piliferous  lines  on  its 
upper  surface,  and  a  small  spine  is  present  on  the  lower  and  outer  border ;  the  carpus  is 
more  than  half  the  total  length  of  the  propodus,  and  the  latter  is  slightly  dilated,  the 
upper  surface  of  both  joints,  but  particularly  of  the  propodus,  is  clothed  rather  densely 
with  long  hairs,  those  of  the  carpus  appearing  to  take  their  origin  from  tubercles,  the  free 
borders  are  also  pubescent,  and  a  few  spinules  exist  on  the  inner  margin  of  the  carpus ; 
the  fingers  are  less  than  half  the  total  length  of  the  propodus,  and  the  upper  surface  of 
the  dactylus  is  hairy.  The  left  chelipede,  with  the  exception  of  the  diff"erence  in  size,  is 
similar  to  the  right ;  the  tubercles  on  the  upper  surface  of  the  carpus  are  well  marked,  and 
the  fingers  are  slightly  longer  in  proportion  to  the  hand.  The  meral,  carpal,  and  propodal 
joints  of  the  ambulatory  limbs  are  crossed  anteriorly  by  transverse  piliferous  lines,  and 
one  or  two  spinules  exist  on  the  carpi ;  the  dactyli  are  longer  than  the  propodi,  moderately 
curved,  and  ciliated  externally. 

The  penultimate  abdominal  segment  is  crossed  by  a  deep  transverse  groove,  and  the 
ultimate  segment  is  obscurely  four-lobed. 

Length  of  body  20  mm.,  of  right  chelipede  19  mm.,  of  left  chelipede  18  mm.,  of  third 
right  leg  26  mm.,  of  ocular  peduncle  3 '8  mm. 

This  species  is  distinguished  from  Pagurodes  inarmatus  by  the  larger  size  of  the  eye- 
stalks  and  the  dilatation  of  the  cornese,  the  ambulatory  dactyli  are  also  shorter,  and 
without  the  double  or  sigmoid  curve  seen  in  the  former. 

Habitat. — Station  204a  or  B,  off  Tablas  Island  ;  depth,  100  to  115  fathoms;  bottom, 
green  mud.     A  female  with  ova. 

Arafura  Sea.  A  small  male  in  a  very  imperfect  state  of  preservation,  from  this 
locality,  is  doubtfully  referred  to  the  present  species. 
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Paguro<h'!^  limatulus,  n.  sp.  (PI.  X.  fig.  6). 

Characters. — The  anterior  portion  of  the  carapace  is  smooth  and  convex,  as  are  also 
the  Literal  borders,  the  median  frontal  projection  is  prominent  and  obtusely  rounded,  the 
lateral  projections  are  less  strongly  marked,  with  their  apices  obtuse  ;  the  posterior  portion 
of  the  carapace  is  entirely  membranous. 

The  ocular  peduncles  are  remarkably  short,  with  the  cornese  not  sensibly  dilated, 
and  a  few  hairs  are  seen  on  their  upper  surface ;  the  apices  of  the  ophthalmic  scales  are 
rounded  and  entire.  The  antennal  peduncle  is  two  and  a  half  times  the  length  of  the 
eye-stalk,  the  acicle  is  long,  slender,  and  curved ;  the  external  prolongation  of  the 
second  joint  terminates  opposite  the  end  of  the  eye-stalk,  and  a  slight  prolongation 
is  present  on  the  inner  margin  of  the  same  joint.  The  antennular  peduncle  exceeds 
the  eye-stalk  by  the  whole  length  of  the  last  joint  and  a  portion  of  the  penultimate 
joint. 

The  chelipedes  are  long  and  remarkably  slender,  with  the  length  subequal,  though 
the  right  is  considerably  stouter.  The  right  chelipede  has  the  merus  with  its  upper 
surface  crossed  by  transverse  piHferons  lines,  the  lower  surface  is  slightly  tuberculate, 
and  three  spinules  are  present  on  the  lower  and  outer  border  at  its  distal  end  ;  the  carpus 
is  about  two-thirds  the  total  length  of  the  pi'opodus,  with  its  upper  surface  pubescent 
and  slightly  granular,  while  the  inner  border  is  spinulous,  especially  towards  its  distal 
end;  the  upper  surface  of  the  propodus  is  smooth  and  polished,  convex  from  side  to  side, 
and  with  traces  of  granulation  towards  the  inner  margin  ;  the  fingers  arc  smooth,  and  less 
than  half  the  length  of  the  propodus,  while  they  are  provided  with  a  few  short  hairs. 
The  left  chelipede  is  unusually  slender,  with  the  lower  surface  of  the  merus  tuberculate 
and  slightly  pubescent ;  the  carpus  nearly  equals  the  propodus,  its  upper  surface  bears  two 
indistinct  rows  of  spinules  separated  by  a  considerable  interval,  and  a  rounded  swelling 
is  present  on  the  inner  and  distal  surface  ;  the  upper  surface  of  the  propodus  has  an 
obscurely  marked  central  ridge,  the  fingers  are  longer  than  those  of  the  right  chelipede 
and  perfectly  smooth  above.  The  ambulatory  limbs  slightly  exceed  the  chelipedes  in 
length  ;  the  anterior  surface  of  the  meral,  carpal,  and  propodal  joints  bears  a  few  indis- 
tinct pubescent  ridges,  the  daetyli  are  one  and  a  half  times  the  length  of  the  j)ropodi, 
slender,  and  but  slightly  curved,  their  lower  borders  are  armed  with  delicate  corneous 
spines,  and  each  terminates  in  a  yellow  horny  claw. 

The  penultimate  abdominal  segment  is  crossed  by  a  moderately  deep  transverse 
groove ;  the  ultimate  segment  is  four-lobed,  with  the  two  terminal  lobes  of  small 
size. 

Length  of  body  15  mm.,  of  right  chelipede  20  mm.,  of  left  chelipede  19  mm.,  of  third 
left  leg  23  mm.,  of  ocular  peduncle  2  mm. 

The  armature  of  the  meral  and  carpal  joints  of  the  chelipedes,  and  the  form  of  the 
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ambulatory  dactyli,  at  ouce  distiuguisli  this  species  from  Pagurodes  inarmatus,  to  which 
it  is  ill  other  respects  closely  related.  The  single  male  specimen  is  without  the 
protruded  vas  deferens,  but  as  it  is  otherwise  mutilated  it  is  possible  that  this  organ  has 
been  accidentally  removed. 

Habitat. — Station  214,  south  of  the  Philippines;  depth,  500  fathoms;  bottom,  blue 
mud.     A  male,  in  a  shell  of  Pleuroto7na  sp. 

A  minute  Pagurid  found  in  the  shell  of  a  species  of  Pleiirotoma  from  Station  73,  near 
the  Azores;  depth,  1000  fathoms;  bottom,  Pteropod  ooze,  is  probably  referable  to  the 
genus  Pagurodes.  It  is,  however,  in  too  imperfect  a  condition  for  satisfactory  identi- 
fication. 


Genus  Paguropsis,  n.  gen. 

Front  with  a  prominent  rostral  projection.  Ocular  peduncles  stout ;  the  ophthalmic 
scales  minute  and  separated  by  a  considerable  interval.  Antennules  of  moderate  length. 
Antennal  acicle  of  small  size ;  the  flagellum  of  moderate  length.  Chelipedes  subequal 
and  well  developed ;  the  fingers  moving  in  a  horizontal  plane,  slightly  corneous  and 
excavated  towards  the  tips.  Ambulatory  limbs  compressed  and  of  moderate  length,  with 
long,  slender,  and  tortuous  dactyli ;  the  last  two  pairs  chelate  and  subdorsal  in  j^osition. 
Abdomen  short  and  simply  bent,  the  terga  membranous  and  of  moderate  width ;  males 
with  two  jiairs  of  genital  appendages  on  the  ventral  aspect  of  the  first  and  second 
segments,  and  a  minute  uniramous  appendage  on  the  right  side  of  the  third  and  fourth 
segments  respectively ;  females  with  a  pair  of  appendages  on  the  first  segment,  and  three 
biramous  appendages  of  large  size  on  the  right  side  of  the  second,  third,  and  fourth 
segments,  enclosed  in  a  spacious  marsupial  pouch. 

The  characters  of  this  interesting  genus  are  in  many  respects  peculiar,  indeed  two  of 
these  are  sufiicient  to  give  it  a  unique  position  among  Hermit  Crabs,  viz.,  the  subdorsal 
position  of  the  last  two  pairs  of  thoracic  legs,  and  the  presence  of  the  unpaired  abdominal 
appendages  on  the  right  side.  Among  the  Pagurids  generally,  the  soft  abdomen,  as 
a  result  of  its  being  thrust  into  a  Gastropod  shell  the  spiral  of  which  is  normally  right 
handed,  has  assumed  a  similar  curve,  and  the  original  right  side  thus  closely  applied  to 
the  columella  loses  its  appendages.  In  the  species  described  below  there  is  nothing  to 
indicate  the  nature  of  the  habitation  selected  by  the  animal,  and  an  examination  of  the 
abdomen  leaves  little  doubt  that  it  must  have  been  protected  in  some  way ;  the  presence 
of  the  abdominal  appendages  on  the  right  side,  and  the  fact  that  the  abdomen  is  simply 
bent  on  itself,  render  it  probable  that  in  this  case  a  Gastropod  shell  has  not  been 
selected. 
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Paguropsis  typicits,  n.  sp.  (PI.  X.  fig.  4). 

Characters. ^The  anterior  portion  of  the  carapace  is  smooth,  strongly  convex  from 
side  to  side,  and  firmly  calcified ;  the  rostral  j^rojection  is  compressed  lateral!}^  and 
carinated  superiorly,  with  its  apex  which  is  acvite  and  slightly  deflexed  extending  beyond 
the  ti^is  of  the  ophthalmic  scales,  a  slight  swelling  is  seen  on  the  carapace  on  either  side 
of  the  base  of  the  rostrum,  and  the  lateral  frontal  projections  are  but  slightly  marked  ;  on 
the  posterior  portion  the  cardiac  area  is  calcified,  as  is  also  though  to  a  lesser  extent  the 
antero-internal  margin  of  the  branchial  area. 

The  ocular  peduncles  are  short,  with  the  cornese  deeply  pigmented,  strongly  dilated, 
and  semi-lunar  in  outline  when  viewed  from  above ;  the  ophthalmic  scales  are  of  small 
size,  and  each  terminates  in  an  acute  spinule.  The  antenna!  peduncle  scarcely  exceeds 
the  eye-stalk  in  length ;  the  acicle  is  poorly  developed  and  but  slightly  curved,  not 
reaching  the  middle  of  the  last  joint  of  the  peduncle ;  the  external  prolongation  of 
the  second  joint  is  almost  obsolete.  The  antennular  peduncle  exceeds  the  eye-stalk  liy 
the  length  of  its  terminal  joint ;  the  upper  of  the  two  flagella  is  strongly  developed,  and 
densely  ciliated. 

The  chelipedes  are  of  similar  conformation  and  almost  equal  size  (in  the  single  male 
specimen  the  left  is  somewhat  larger,  a  condition  possibly  due  to  accident),  while  the 
terminal  joints  are  thickly  clad  with  bristle-like  hairs.  The  lower  aud  inner  margin  of 
each  ischial  joint  bears  a  few  tubercular  spinules ;  the  merus  is  twice  the  length  of  the 
carpus  and  distinctly  trigonal  in  shape,  the  upper  margin  is  tuberculate  and  slightly 
rounded,  the  two  lower  margins  are  pubescent,  and  armed  with  blunt  spinules,  the 
surfaces  are  comparatively  smooth,  and  the  anterior  margin  is  slightly  raised  on  the 
superior  surface ;  the  carpus  is  about  half  the  length  of  the  jiropodus,  and  its  surface  is 
remarkably  deficient  below,  so  that  the  hand  can  be  folded  till  it  comes  in  contact  with 
the  proximal  half  of  the  limb,  the  upper  surface  is  slightly  oblique,  and  armed  with 
numerous  long  setse,  most  of  which  arise  from  tubercles ;  the  upper  surface  of  the  pro- 
podus  also  shows  a  slight  amount  of  obliquity,  the  lateral  borders  are  rounded  (especially 
the  outer),  and  the  marginal  setse  are  of  considerable  length,  the  setse  on  the  upjjer 
surface  arise  from  tubercles  which  show  a  tendency  towards  arrangement  in  rows,  and 
nvimerous  tufts  of  setse  are  present  on  the  lower  surface ;  the  fingers  are  slightly  more 
than  half  the  total  length  of  the  hand  aud  but  slightly  curved,  the  dactylus  bears  a  few 
small  teeth  on  its  inner  proximal  margin,  and  the  corresponding  margin  of  the  immobile 
finger  is  finely  crenated,  the  lower  surface  is  slightly  excavated  towards  the  apices,  which 
are  tipped  by  small  horny  processes,  the  setse  are  chiefly  seen  on  the  upper  and  outer 
surfaces  and  are  mostly  arranged  in  tufts.  The  ambulatory  limbs  are  of  moderate  length, 
with  the  meral,  carpal,  and  propodal  joints  smooth  and  flattened,  a  few  marginal  hairs 
alone  being  present ;  the  dactyli  of  the  second  pair  are  twice  the  length  of  the  propodi 
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and  decidedly  tortuous.  The  last  two  paii's  of  legs  are  folded  up  on  the  sides  of  the 
carapace ;  those  of  the  third  pair  are  one-half  longer  than  the  fourth  pair  and  extend 
forwards  as  far  as  the  sides  of  the  eye-stalks,  the  joints  are  smooth,  and  a  few  hairs  are 
present  on  the  borders,  the  dactylus  is  small  and  curved,  forming  a  perfect  chela  with 
a  similar  process  of  the  propodus,  which  latter  bears  two  or  three  minute  teeth  on  its 
inner  margin,  and  a  hiatus  exists  between  the  two  processes ;  the  legs  of  the  last  pair 
are  slightly  more  cylindrical,  and  are  situated  over  the  branchial  regions,  their  margins 
are  somewhat  pubescent,  and  the  terminal  chela  is  without  a  hiatus  between  the  claws. 

The  abdomen  is  short  and  stout ;  the  first  pair  of  appendages  are  of  small  size  in  the 
female,  whereas  in  the  male  they  are  large  and  closely  applied  together  in  the  middle  line; 
the  second  pair  in  the  male  are  long  and  slender  ;  the  lateral  appendages  in  the  female 
consist  of  an  elongated  protopodite,  a  long  slender  and  curved  exopodite,  and  a  shorter 
and  stouter  endopodite.  The  penultimate  segment  is  crossed  by  a  transverse  impression, 
and  its  lateral  appendage  on  each  side  bears  a  long  and  slender  exopodite  and  a  rudi- 
mentary endopodite ;  the  ultimate  segment  is  somewhat  rectangular,  and  its  free  margins 
are  ciliated. 

The  above  description  is  taken  from  the  larger  (female)  specimen,  which  gives  the 
following  measurements: — Length  of  body  20  mm.,  of  carapace  11  mm.,  of  chelipede 
25  mm.,  of  third  right  leg  31  mm.,  of  ocular  peduncle  4  mm.  The  male  specimen 
measures  only  18  mm.  in  length,  and  in  it  the  left  chelipede  exceeds  the  right  by  more 
than  half  the  length  of  its  fingers. 

Habitat. — Station  204a  or  B,  off  Tablas  Island;  depth,  100  to  115  fathoms;  bottom, 
green  mud.     Two  specimens,  male  and  female,  both  apparently  adult. 

Genus  Pylocheles,  A.  Milne-Edwards. 

Pylocheles,  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zoul.,  vol.  viii.  p.  38,  1880. 

Carapace  completely  calcified ;  front  with  the  rostral  projection  but  slightly  marked. 
Ocular  peduncles  long  and  slender,  the  ophthalmic  scales  of  small  size  and  separated  by 
a  considerable  interval.  Antennules  of  moderate  length.  Antennal  acicle  short  and 
stout ;  the  flagellum  short.  Chelipedes  of  equal  size  ;  the  fingers  moving  in  an  oblique  or 
almost  horizontal  plane,  and  corneous  at  the  tips.  Ambulatory  limbs  slender,  with  short 
dactyli;  the  penultimate  pair  of  legs  subchelate.  Abdomen  symmetrical  and  well  developed, 
the  segments  with  broad  semi-calcareous  terga,  the  ventral  region  membranous  and  provided 
with  rudimentary  sterna  on  the  first  and  sixth  segments ;  males  with  two  pairs  of  genital 
appendages  on  the  ventral  aspect  of  the  first  two  segments,  and  a  pair  of  symmetrical 
biramous  appendages  on  the  third,  fourth,  and  fifth  segments ;  females  with  a  single 
minute  pair*  of  genital  appendages  on  the  ventral  aspect  of  the  first  segment,  and  four  pairs 
of  symmetrical  l^iramous  appendages  on  the  second,  third,  fourth,  and  fifth  segments,  of 
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which  the  first  two  are  of  hirge  size  ;  the  appendages  of  the  penultimate  segment  are  large 
and  symmetrical  in  both  sexes,  forming  with  the  telson  a  powerful  swimming  fin. 

The  characters  of  this  remarkable  genus  are  extremely  primitive,  and  it  forms,  as 
has  been  pointed  out  by  Professor  A.  Milne-Edwards,  a  connecting  link  between  the 
Thalassinids  and  the  Pagurids  ;  at  the  same  time  there  can  be  no  doubt  that  its  affinities 
justify  its  position  in  the  latter  group.  In  Pylocheles  we  have  as  it  were  one  of  the  first 
downward  steps  in  the  series  of  degenerative  changes  which  have  transformed  certain 
Macrura  into  soft-tailed  Hermit  Crabs.  It  is  closely  allied  to  Pomatocheles,^  Miers,  in 
which,  however,  the  carapace  is  narrower  and  more  elongated,  the  chelae  are  operculiform, 
and  the  fingers  move  in  a  distinctly  horizontal  plane.  The  only  previously  known 
species  is  Pylocheles  agassizii,  A.  Milne-Edwards,  dredged  by  the  "Blake"  at  a  depth 
of  200  fathoms  off"  Barbados,  and  found  inhabiting  an  excavation  in  a  piece  of 
sandstone,  the  mouth  of  which  was  closed  by  its  chelae.  It  is  doubtful  whether  the 
Challenger  species  possessed  any  such  habitation. 

Pylocheles  spinosus,  n.  sp.  (PL  XI.  fig.  1). 

Characters. — The  anterior  portion  of  the  carapace  is  broad  and  moderately  convex, 
with  a  few  slight  inequalities  towards  the  lateral  surfaces  and  in  front.  The  frontal 
margin  is  slightly  raised,  the  median  process  projects  but  slightly  and  is  broad  and 
subacute,  though  tipped  by  a  minute  spinule  ;  the  lateral  processes  are  more  prominent, 
and  their  apices  are  acute.  A  transverse  depression  exists  on  the  carapace  a  slight 
distance  behind  the  median  ^^art  of  the  frontal  margin,  and  a  few  hairs  are  scattered 
over  the  surface  ;  the  posterior  portion  is  less  strongly  calcified  than  the  anterior,  and 
the  cardiac  area  is  triangular  in  shape  ;  the  cervical  groove  is  moderately  shallow. 

The  ocular  peduncles  are  slightly  compressed  from  above  downwards,  and  extend 
for  about  one-third  of  their  length  beyond  the  apices  of  the  antennal  peduncles,  the 
corneaB  are  slightly  dilated,  and  semilunar  in  outline  when  viewed  from  above  ;  the 
ophthalmic  scales  are  of  small  size  and  their  apices  are  acute.  The  antennal  acicle  does 
not  reach  the  middle  of  the  last  peduncular  joint,  and  its  apex  is  bidentate,  a  small 
spinule  is  present  on  its  anterior  surface  and  another  on  the  outer  margin;  the  external 
prolongation  of  the  second  joint  is  short  and  its  apex  bidentate,  while  an  acute  spinule 
is  present  on  the  anterior  surface  of  the  same  joint  ;  the  terminal  joint  is  slender  and 
subcylindrical ;  the  flagellum  is  about  equal  in  length  to  the  carapace,  and  its  segments 
are  faintly  pubescent.  The  terminal  joint  of  the  antennulax  peduncle  extends  slightly 
beyond  the  tip  of  the  eye -stalk. 

The  chelipedes  are  of  equal  size  and  similar  appearance,  with  their  terminal  joints 

1 1  have  provisionally  included  this  genus  in  the  section  Laminibranchiata,  hut  so  far  as  I  know  its  j^ills  have  not 
yet  been  esamineJ. 
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spinose  and  pubescent.  The  merus  is  smooth  and  trigonal,  two  small  spinules  are  present 
at  the  distal  end  of  ite  superior  margin,  separated  by  a  transverse  groove,  and  a  few 
minute  tubercles  are  present  on  the  lower  and  internal  margin,  in  line  with  a  series  of 
short  spinules  on  the  corresponding  part  of  the  ischium ;  the  carpus  is  less  than  half  the 
length  of  the  propodus  and  remarkably  deficient  below,  so  that  the  hand  can  be  folded 
under  the  merus,  its  upper  surfticc  bears  three  conical  spines  on  the  inner  margin,  with 
others  of  smaller  size  situated  externally  to  these  ;  the  propodus  is  rather  more  pubescent 
than  the  carpus,  and  bears  five  curved  acute  spines  on  its  inner  margin,  the  spines  on  the 
upper  surface  are  of  small  size,  and  towards  the  outer  rounded  border  become  replaced  by 
granules,  the  outer  surface  is  smooth  ;  the  fingers  are  less  than  half  the  total  length  of  the 
propodus,  and  each  is  provided  with  a  black  horny  terminal  plate  ;  their  external  surfaces 
are  tubercular  and  pubescent,  and  each  is  provided  with  from  two  to  three  ill-defined 
pearly  teeth.  The  ambulatory  limbs  are  of  moderate  length  and  slightly  pubescent,  the 
anterior  border  of  the  carpal  and  propodal  joints  bears  a  row  of  curved  acute  spines 
(nearly  obsolete  on  the  carpus  of  the  second  pair),  the  dactyli  are  almost  straight,  and 
more  densely  clothed  with  hairs  than  the  preceding  joints,  each  terminating  in  a  curved 
brownish  claw.  The  last  two  pairs  of  thoracic  legs  are  smooth  and  subchelate  ;  in  each  case 
the  propodus  bears  at  its  distal  end  the  oval  punctate  area  seen  in  this  position  in  most 
Pagurids  ;  the  dactylus  of  the  last  pair  is  of  very  small  size. 

The  abdominal  segments  are  all  distinct,  and  their  posterior  margins  are  fringed  with 
extremely  short  hairs.  The  sixth  segment  is  more  strongly  calcified  than  the  others,  its 
length  and  Ijreadth  are  subequal,  and  a  deep  fissure  is  present  on  each  lateral  margin,  while 
a  shallow  median  groove  traverses  its  upper  surface ;  the  telson  is  oblong  and  its  distal 
end  is  bilobed,  with  the  margins  fringed  by  long  hairs,  and  a  transverse  line  present  near 
the  apex,  placed  at  right  angles  to  an  obscure  median  carina.  The  appendages  of  the 
sixth  segment  have  a  firmly  calcified  protopodite,  the  posterior  margin  of  which  bears  a 
single  spine.     The  ova  are  moderately  large  in  size. 

Length  of  the  largest  specimen  (a  female  with  ova)  26  mm.,  of  carapace  8  mm.,  of 
chelipede  14  mm.,  of  third  right  leg  18  mm.,  of  ocular  peduncle  4 "5  mm.  The  largest 
male  measures  only  18 "5  mm.  in  length. 

This  species  is  distinguished  from  Pylocheles  agassizii,  A.  Milne-Edwards,  by  the 
spiny  armature  of  its  chelipedes  and  ambulatory  limbs ;  in  the  latter  species  the  chelae 
are  simply  granulated,  and  the  ambulatory  limbs  are  smooth. 

Habitat. — Station  163a,  ofi"  Twofold  Bay,  Australia;  depth,  150  fathoms;  bottom, 
green  mud.     Several  specimens  of  both  sexes,  including  two  females  with  ova. 
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GALATHEIDEA. 

Galatheidce,  Eoas,  Vidensk.  Selsk.  Skr.,  G  Ea'kke,  nat.  og  math.  AfcL,  i,  2,  p.  124,  1880. 

Carapace  well  developed ;  the  frontal  region  prominent,  provided  with  a  median 
rostrum  and  frequently  lateral  processes.  Eye-stalks  short  and  stout.  Antennal 
peduncle  composed  of  four  segments  (the  second  and  third  having  fused);  the  flagellum 
long  and  slender.  Chelijaedes  elongated  and  not  markedly  asymmetrical ;  the  first 
three  pairs  of  ambulatory  limbs  well  developed,  the  ultimate  pair  slender  and  inflexed, 
frequently  chelate.  Thoracic  sterna  broad.  Abdomen  symmetrical,  composed  of  seven 
segments,  of  which  the  first  is  usually  concealed  by  the  carapace ;  the  penultimate 
segment  with  a  pair  of  lamellar  appendages,  which  form  with  the  telson  a  broad 
swimming  fin ;  the  second  segment  in  the  males  nearly  always  provided  with  genital 
appendages. 

This  group  as  instituted  by  Boas  includes  the  Porcellanids  and  the  Galatheids,  which 
were  placed  in  separate  subtribes  by  previous  writers,  several  of  whom  had,  how- 
ever, noted  their  close  affinities.  The  former  must  be  regarded  as  highly  specialised 
Galatheids,  which  have  to  a  certain  extent  assumed  Brachyuran  characteristics, 
and  though  the  abdomen  still  retains  its  primitive  form,  it  has,  in  accordance  with 
altered  life-habits,  become  reduced  in  size  and  of  secondary  importance  as  an  organ  of 
locomotion. 

As  in  the  case  of  the  Paguridea  I  have  retained,  though  with  wider  significance,  the 
subtribal  name  formerly  applied  to  one  of  the  sections  only. 


Section  A.  PORCELLANODEA. 

Porcellaniens,  Milne-Edwards,  Hist.  Nat.  des  Crust,  t.  ii.  p.  246,  1837. 
Porcellanidea,  De  Haan,  Crust.  Japon.,  p.  199,  1850. 

„  Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Crust.,  part  i.  p.  400,  18.52. 

„  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  65,  1858. 

„  Miers,  Catal.  New  Zealand  Crust.,  p.  59, 1876. 

„  Haswell,  Catal.  Austral.  Crust.,  p.  145,  1882. 

Carapace  broadly  ovate,  smooth,  with  the  regions  but  faintly  defined ;  the  front 
usually  trilobed,  and  the  processes  never  of  great  length.  Chelipedes  broad  and  often 
flattened,  the  ambulatory  limbs  robust  and  of  moderate  length.  Antennules  concealed  ; 
the  antennal  peduncle  directed  backwards.  Eyes  always  pigmented  and  partially 
concealed  in  orbits.  External  maxillipedes  with  the  ischium  broad,  and  the  merus 
provided  with  a  prominent  internal  lobe.     Abdomen  bent  under  the  thorax ;   females 
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with  two  (or  three)  pairs  of  slender  uniramous  appendages  borne  on  the  fourth,  fifth  (and 
tliird)  segments  ;  males  with  a  single  genital  pair  on  the  second  segment. 

The  members  of  this  well-defined  group  are  not  confined  to  any  special  geographical 
area,  but  occur  in  all  seas,  and  are  found  under  stones  between  tide-marks,  a  situation 
for  which  their  flattened  body  and  chelipedes  are  peculiarly  adapted,  or  in  shallow  water 
living  among  Corals,  Sponges,  or  stones.  Stimpson  in  his  useful  Synopsis  of  the 
Anomura  has  arranged  the  genera  in  two  divisions,  which  form,  however,  but  a  single 
family  ;  in  the  first  of  these  the  basal  joint  of  the  antennal  peduncle  is  of  small  size  and 
partially  concealed  in  the  orbital  cavity,  whereas  in  the  second  this  joint  forms  an 
acute  and  somewhat  flattened  projection  placed  externally  to  the  orbit.  They  may  be 
arranged  as  follows  : — 

I.  First  joint  of  the  antennal  peduncle  short,  not  reaching  the  superior  margin  of  the 
carapace — 

Petrolisthes,  Stimpson.  j         Pisosoma,  Stimpson. 

PetrocheJes,  Miers. 

II.  First  joint  of  the  antennal  peduncle  more  or  less  produced,  and  joined  to  the 
margin  of  the  carapace,  the  second  joint  placed  at  a  distance  from  the  orbit — 


Porcellana,  Lamarck  [restrictum). 
Porcellanella,  White. 
Rcq^liidopus,  Stimpson. 


Pachycheles,  Stimpson. 
Megalohrachmm,  Stimpson. 
Minyocerus,  Stimpson. 


Polyonyx,  Stimpson. 

Family  Porcellanid/E. 

Genus  Petrolisthes,  Stimpson. 

Petrolkilies,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  65.  1858. 
„  Miers,  Catal.  New  Zealand  Crust.,  p.  59,  1876. 

Haswell,  Catal.  Austral.  Crast,  p.  145,  1882. 

Carapace  subovate,  depressed,  the  length  usually  slightly  greater  than  the  breadth. 
Frontal  region  triangular,  usually  depressed,  with  the  margin  more  or  less  undulated. 
Eyes  of  rather  large  size.  First  joint  of  the  antennal  peduncle  remarkably  short. 
Chelipedes  broad  and  flattened,  the  carpus  of  moderate  length  and  often  provided  with 
teeth  on  the  inner  margin.  Ambulatory  limbs  with  the  dactyli  short  and  robust, 
terminating  in  a  single  claw. 

The  species,  many  of  which  live  between  tide-marks,  are  distinguished  from  those  of 
the  genus  Porcellana,  in  addition  to  the  important  diff"erence  in  the  antennal  peduncle, 
by  the  form  of  the  chelipedes  and  front.  They  appear  to  be  scarcely  represented  in  the 
temperate  and  colder  seas  of  the  northern  hemisphere. 
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PetrolistJies  violaceus  (Guerin). 

Forccllana  violacca,  Guerin,  Voy.  "  Coquille,"  Crust.,  p.  33,  pi.  iii.  fig.  2,  1830;  Bull.  Soo.  Sci. 
Nat.  do  France,   p.    115,    1835;  Mag.  de  Zool.,  p.  5,  pi.  xxv.  fig.  2, 
183S. 
„  „        Milne-Edwards,  Hist.  Nat.  des  Crust.,  t.  ii.  p.  250,  1837. 

„  „        Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Crust.,  part  i.  p.  41 G,  pi.  xxvi.  fig.  6, 

1852. 
„  macrocheles,  Poeppig,  Crust.  Chili,  Wiegm.  Arch.  f.  Naturgescli.,  Jalirg.  ii.  Bd.  i. 

p.  142,  pi.  iv.  fig.  1,  1836. 
Petrolisthes  violaceus,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  65,  1858. 

„  „         Targioni  Tozzetti,  Crost.  "  Magenta,"  p.  219,  tav.  xiii.  fig.  2,  1877. 

Habitat. — Valparaiso  beach,  November  1875.     Four  specimens,  three  of  which  are 
females. 

This  species  is  a  well-known  inhabitant  of  the  Chilian  coast. 


Petrolisthes  validus  (Dana). 

Porcellana  valida,  Dana,  U.S.  Explor.  Exped.,  vol.  xiii..  Crust.,  part  i.  p.  415,  pi.  xxvi.  fig.  5, 

1852. 
Petrolisthes  validus,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  65,  1858. 

Habitat. — -Valparaiso  beach,  November  1875.  Several  specimens,  male  and  female, 
one  of  the  latter  bearing  ova,  taken  along  with  the  last  species. 

Messier  Channel,  South  America,  January  1876.     A  male  specimen. 

This  species  is  rather  closely  allied  to  the  preceding.  Dana's  types  were  probably 
from  Valparaiso. 


Petrolisthes  armatus  (Gibbes). 

Porcellana  armata,  Gibbes,  Proc.  Amer.  Assoc,  p.  190,  1850. 

Petrolisthes  armatus,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  65,  1858 ;  Ann.  Lye.  Nat.  Hist. 
New  York,  vol.  viL  p.  73,  1859. 

Habitat. — Bermuda  ;  shallow  water.     A  female  with  ova. 

The  single  specimen  taken  agrees  with  Gibbes'  brief  description.  The  carpus  of  the 
right  chelipede  has,  however,  four  acute  spines,  and  that  of  the  left  side  but  three  (the 
normal  number).  The  outer  edge  of  the  hand  is  distinctly  serrated  as  described  by 
Gibbes,  though  Stimpson  expressly  states  that  these  marginal  spinules  are  rarely  present. 
The  spine  on  the  anterior  edge  and  distal  end  of  the  merus  is  present  on  the  second  and 
third  legs,  but  absent  from  the  fourth.     It  is  a  Floridan  and  West  Indian  species. 

(zool.  CHALL.   EXP. PART  LXIX. 1888.)  ZzZ  14 
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Petrolisthes  anmdipes  (White),  Miers. 

Porcellana  annuUpeg,  White,  List.  Crust.  Brit.  Mus.,  p.  6.3,  1847  {sine  desrr.). 
Petrolisthes  an7iidipes,  Isliers,  Crust,  in  Zool.  H.M.S.   "Alert,"  pp.   270,  .558,  pi.  xxix.  fig.  B, 
1884. 

Habitat. — Station  186,  Flinders  Passage,  North  Australia ;  depth,  8  fathoms  ;  bottom, 
coral  mud.     Two  females,  one  with  ova. 

Miers  has  described  this  species  from  specimens  collected  by  Dr.  Coppinger  in  the 
Australian  Seas,  and  at  He  des  Neufs,  Indian  Ocean.  He  suggests  that  it  may  prove 
synonymous  with  Petrolisthes  scabricula  (Dana)  from  the  Sooloo  Sea,  and  Petrolisthes 
militaris,  Heller,  from  the  Nicobars,  but  it  is  at  least  a  very  distinct  variety.  White's 
specimen  in  the  British  Museum  came  from  the  Philippine  Islands. 


Petrolisthes  unilohatus,  n.  sp.  (PI.  XI.  fig.  3). 

Characters. — The  carapace  is  ovate  and  smooth,  though  minutely  punctate,  the 
length  considerably  greater  than  the  breadth,  with  a  few  faintly  marked  rugosities, 
especially  towards  the  branchial  regions.  The  front  is  broad,  and  depressed  towards  the 
apex  which  is  obtuse,  with  a  rounded  excavation  on  each  side  for  the  ocular  peduncle,  while 
in  front  of  the  latter  the  margin  slightly  dips  down.  The  lateral  border  is  convex  and 
entire,  with  a  slight  bulging  in  the  anterior  branchial  region.  The  posterior  border  is 
raised,  with  a  double  outline,  and  presents  a  broad  posterior  concavity.  The  cervical 
grooves  are  well  marked,  uniting  in  front  of  the  cardiac  area  to  form  a  broad  V-shaped 
marking.  The  gastric  area  possesses  two  slight  elevations  situated  opposite  the  posterior 
border  of  the  eye-stalks,  separated  by  a  shallow  median  groove  which  passes  forwards 
to  the  apex  of  the  rostrum ;  in  front  of  these  elevations  the  surface  gradually  slopes 
downwards.  The  cardiac  area  is  distinctly  circumscribed.  The  branchial  area  is  of  con- 
siderable extent  and  crossed  transversely  by  a  V-shaped  impression,  one  limb  of  which 
passes  to  the  posterior  part  of  the  cervical  groove,  while  the  other  reaches  the  outer 
boundary  of  the  cardiac  area.  The  ocular  peduncles  are  short  and  stout,  with  the 
corneee  deeply  pigmented  ;  the  antennal  flagellum  is  almost  twice  the  length  of  the 
carapace.     The  pterygostomial  area  possesses  a  series  of  well-marked  elevated  lines. 

The  ischium  of  the  external  maxillipedes  has  the  inner  margin  broadly  rounded,  and 
the  outer  and  distal  border  prolonged  into  a  subacute  lobe,  the  external  surface  is  crossed 
by  a  few  faint  lines  ;  the  merus  has  a  large  subacute  lobe  projecting  from  its  inner 
margin,  and  the  external  surface  is  traversed  by  a  few  oblique  rugosities,  especially 
towards  the  outer  border. 

The  chelipedes  are  of  moderate  size  and  finely  granular.     The  anterior  border  of  the 
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merus  is  proJuced  into  a  rounded  tooth  ;  tlie  carpus  is  about  equal  iu  length  to  the  hand, 
and  slightly  more  than  half  the  length  of  the  caraiDace,  its  anterior  border  bears  a  single 
lobe  of  small  size  (hence  the  specific  name)  near  the  proximal  end,  the  posterior  border  is 
raised,  and  the  surface  immediately  behind  is  marked  by  numerous  slight  vertical  rugosities, 
a  faint  median  elevation  runs  along  the  upper  surface  of  the  joint,  and  the  border  over- 
hanging the  insertion  of  the  propodus  bears  four  unequal  teeth  ;  the  propodus  is  narrow 
proximallv  but  dilates  somewhat  towards  its  distal  end,  the  anterior  margin  is  raised  and 
has  a  doul)le  outline,  while  a  median  elevation  runs  along  the  upper  surface,  in  some 
specimens  there  is  a  small  rounded  lobe  on  the  under  surfoce  fitting  into  a  depression 
at  the  end  of  the  merus  ;  the  fingers  are  somewhat  curved,  with  their  apices  subacute 
and  bent,  the  tip  of  the  dactylus  being  folded  under  that  of  the  immobile  finger.  The 
ambulatory  limbs  are  comparatively  smooth,  a  few  slight  transverse  lines  being  present 
on  the  meral  joints,  and  the  carpi  have  their  upper  surface  faintly  carinated ;  the  dactyli 
are  acute  and  curved,  with  a  few  horny  spines  on  their  posterior  margin ;  a  few  hairs  and 
minute  horny  spinules  are  also  present  on  the  posterior  margin  of  the  projiodi. 

The  abdominal  segments  are  smooth  and  polished  externally. 

Breadth  of  carapace  of  a  male  6  mm.,  length  of  carapace  7  mm.,  of  extended  abdomen 
5"5  mm.,  of  chelipede  12  mm.,  of  third  ambulatory  leg  8  mm.  The  female  is  apparently 
of  much  smaller  size. 

This  species  is  allied  to  Petrolisihes  japonicus  (De  Haan),  and  Petrolisthes  elongatus 
(Milne-Edwards).  In  the  former  the  chelipedes  are  longer,  and  the  cai^pus  is  equal  in 
length  to  the  carapace,  with  one  or  two  teeth  on  its  inner  border,  and  two  on  the  outer 
border.  In  Petrolisthes  elongatus  the  outer  border  of  the  carj)us  is  armed  with  from 
two  to  three  teeth. 

Habitat. — Station  172,  off  Nukalofa,  Tongatabu  ;  depth,  18  fathoms;  bottom,  coral 
mud.     Two  males  and  two  females,  the  latter  with  ova. 

Petrolisthes  senxttus,  n.  sp.  (PL  XI.  fig.  2). 

Characters. — The  carapace  is  ovate  and  smooth,  with  numerous  short  transverse  lines 
most  conspicuous  on  the  branchial  and  gastric  areas,  a  few  slight  granulations  are  also 
present  on  the  mid-branchial  and  frontal  regions.  The  front  is  broad  and  slightly 
depressed,  with  the  margin  faintly  crenated,  and  the  apex  rounded ;  a  small  fissure  is 
present  opposite  the  anterior  border  of  the  eye-stalk,  bounded  posteriorly  by  a  short 
acute  tooth.  A  small  slightly  convex  lobe  is  placed  between  the  antero-lateral  angle  and 
the  point  where  the  cervical  groove  passes  on  to  the  carapace,  immediately  behind  this 
the  lateral  border  commences  in  an  acute  spinule,  and  a  slight  carina  is  continued  backwards 
for  some  distance  but  loses  itself  opposite  the  mid-branchial  area ;  the  postero-lateral 
border  is  not  sharply  defined,  being  represented  simply  by  a  rounded  surface.    The  posterior 
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border  has  an  obscure  double  outline.  The  cervical  grooves  are  but  slightly  indicated 
and  they  unite  in  front  of  the  cardiac  area.  The  gastric  area  possesses  two  faintly 
curved  transverse  ridges  situated  behind  a  point  opposite  the  posterior  border  of  the 
eye-stalks,  and  separated  by  a  shallow  median  groove  which  is  continued  forwards  on 
the  frontal  lobe ;  the  surface  gradually  slopes  downwards  in  front  of  these  ridges.  The 
branchial  area  bears  a  faint  transverse  V-shaped  marking  as  in  the  last  species.  The 
ocular  peduncles  are  short  and  stout,  with  the  corneas  deeply  pigmented.  The  first  free 
joint  of  the  antennal  peduncle  bears  a  small  acute  tooth  on  its  upper  surface,  the 
penultimate  joint  is  not  twice  the  length  of  the  ultimate ;  the  flagellum  is  more  than 
twice  the  length  of  the  carapace.  The  pterygostomial  area  is  separated  from  the  carapace 
by  a  well-marked  fissure,  its  surface  projects  somewhat  and  bears  a  series  of  elevated  lines 
with  a  slight  granular  concavity  above. 

The  external  maxillipedes  have  the  ischium  broadly  rounded  on  the  inner  margin, 
with  its  outer  surface  as  well  as  that  of  the  merus  traversed  by  faint  wavy  lines ;  the 
merus  has  a  conical  subacute  lobe  projecting  from  its  inner  margin. 

The  chelipedes  are  of  large  size  and  finely  granular,  with  the  carpus  distinctly 
serrated  on  both  margins.  The  merus  has  its  inner  and  distal  margin  produced  into  an 
obtuse  tooth,  a  few  minute  tubercles  are  present  on  the  outer  surface,  and  an  acute 
spinule  occurs  on  the  distal  and  inferior  margin ;  the  carpus  is  armed  with  five  or  sis 
pointed  teeth  on  its  internal  border,  the  proximal  four  of  which  are  separated  from 
one  another  by  distinct  fissures,  the  external  border  is  slightly  raised  and  bears  about  six 
pointed  teeth  of  small  size,  the  lower  surface  is  smooth  and  polished,  with  a  deep 
concavity  along  the  inner  margin  ;  the  propodus  when  folded  has  its  articulation  with  the 
dactylus  situated  opposite  the  proximal  end  of  the  carpus,  the  upper  surface  is  convex, 
with  a  decided  slope  towards  the  outer  border  which  is  also  convex  and  moderately  sharp, 
a  few  hairs  and  minute  tubercles  are  present  on  the  proximal  half  of  the  margin,  while  the 
lower  surface  is  glabrous  and  comparatively  free  from  granules;  the  dactylus  is  considerably 
twisted,  and  almost  equal  in  length  to  the  hand,  the  inner  portion  is  distinctly  raised ;  the 
fingers  of  the  right  chelipede  are  in  contact,  while  a  tolerably  large  hiatus  exists  between 
those  of  the  left  side  and  their  opposed  margins  are  devoid  of  teeth.  The  ambulatory 
limbs  are  slightly  pubescent,  a  few  minute  spinules  are  present  on  the  anterior  borders 
of  the  meral  joints,  and  in  the  first  two  pairs  of  legs  one  or  two  also  on  the  posterior 
border  near  the  distal  end  ;  the  dactyli  terminate  in  a  black  horny  claw,  and  each  bears 
three  horny  spinules  on  its  posterior  margin. 

The  abdominal  segments  are  smooth  and  polished  externally. 

Breadth  of  carapace  of  a  male  8 '8  mm.,  length  of  carapace  9 "5  mm.,  of  extended 
abdomen  8  mm.,  of  chelipede  27  mm.,  of  second  ambulatory  leg  18  mm. 

I  have  had  considerable  hesitation  in  separating  this  species  from  Petrolisihes  similis, 
Stimpson,  with  which  it  is  closely  allied ;  possibly  the  examination  of  a  larger  series  of 
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specimens  may  show  that  Petrollsthes  serratus  is  only  a  well-marked  variety  of  the  latter. 
In  Petrolistlies  similis  (of  which  typical  specimens  named  by  Stimpson  exist  in  the 
collection  of  the  Paris  Natural  History  Museum)  the  chelipedes  have  a  shallow  groove  on 
the  upper  surface  of  the  carpus  near  its  inner  margin,  the  propodus  is  proportionately 
longer,  with  its  outer  border  and  the  whole  upper  surface  less  convex,  and  the  granulations 
are  of  larger  size ;  the  transverse  ridges  on  the  gastric  region  of  the  carapace  are  more 
strongly  developed,  and  the  frontal  lobe  is  narrower,  with  a  more  pronounced  median 
concavity. 

Habitat. — Off  Bahia,  7  to  20  fathoms.     An  adult  male  specimen. 

Genus  Poixellana,  Lamarck. 

Porcellana,  Lamarck,  Syst.  des  anim.  sans  vert.,  p.  153,  1801  {in  part). 

„  Latreille,  Gen.  Crust,  et  Insect.,  t.  i.  p.  48,  1806  {in  part). 

„  Desmarest,  Consid.  sur  les  Crust.,  p.  199,  1825  {in  part). 

„  Milne-Edwards,  Hist.  Nat.  des  Crust.,  t.  ii.  p.  247,  1837  {in  part). 

„  De  Haan,  Crust.  Japon.,  p.  199,  1850  {in part). 

„  Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Crust.,  part  i.  p.  410,  1852  {in  part). 

„  Bell,  Brit.  Crust.,  p.  188,  1853  {in  part). 

„  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  66,  1858. 

„  Heller,  Crust,  siidlichen  Europa,  p.  181,  1863. 

„  Targioni  Tozzetti,  Crost.  "Magenta,"  p.  210,  1877. 

„  Haswell,  Catal.  Austral.  Crust.,  p.  147,  1883. 

Piddia,  Leach,  Diet.  d.  Soi.  Nat.,  t.  xviii.  p.  53,  1820  {in  part). 

Carapace  suborbicular  or  subovate,  the  length  usually  greater  than  the  breadth. 
Frontal  region  prominent  and  dentate,  the  teeth  usually  well  developed.  Eyes  of 
moderate  size,  the  orbits  deep.  Chelipedes  moderately  flattened,  the  carpus  short  and 
usually  provided  with  a  single  projecting  lobe  near  the  proximal  end  of  the  internal 
margin  ;  the  digits  frequently  contorted.  Ambulatory  limbs  with  the  dactyli  short  and 
robust,  terminating  in  a  single  claw. 

Porcellana  sayana  (Leach). 

,     Porcellana  galathina,  Say,  Journ.  Acad.  Nat.  Sci.  Philad.,  vol.  i.  p.  56,  1817  (not  Porcellana 

galatliina  of  Bosc). 
Pisidia  sayana,  Leach,  Diet.  d.  Sci.  Nat.,  t.  xviii.  p.  54,  1820. 
„  „        Desmarest,  Consid.  sur  les  Crust.,  p.  199,  1825. 

?  Porcellana  sayii,  Gray,  Zool.  MisceU.,  p.  15,  1831. 

„  acellata,  Gibbes,  Proc.  Amer.  Assoc,  p.  190,  1850. 

„  ,,         Stimpson,  Ann.  Lye.  Nat.  Hist.  New  York,  vol.  vii.  p.  77,  1859. 

„  sayana,  Kingsley,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  407,  1879. 

Habitat. — St.  Thomas,  West  Indies  ;  shallow  water.  Several  specimens,  including 
two  females  with  ova.  The  colour  markings  have  faded  to  a  great  extent,  though 
circular  spots  of  light  colour  can  still  be  recognised  on  the  carapace  and  chelipedes. 
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This  species  iiihalnts  the  West  Indies  and  the  soutliern  shores  of  the  United  States. 
It  has  been  previously  recorded  from  St.  Thomas  by  Stimpson. 

Porcellana  streptochcles,  Stimpson. 

Porcdlana  streptochehs,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  81,  1858. 

Habitat. — Simon's  Bay,  Cape  of  Good  Hope  ;  depth,  5  to  18  fathoms.  Two  females 
with  ova,  the  carapace  of  the  larger  measuring  only  4'5  mm.  in  length  and  4 "2  mm.  in 
breadth. 

In  this  species  the  front  is  of  moderate  size,  and  composed  of  three  acute  teeth  with 
denticulate  margins,  of  which  the  median  is  deflexed  and  obscurely  tridentate,  while  the 
lateral  teeth  are  scarcely  less  prominent ;  the  lateral  margins  of  the  carapace  are  also  den- 
ticulate. The  ehelipedes  are  unequal,  with  the  carpi  armed  by  two  or  three  teeth  on  each 
lateral  margin,  of  which  those  on  the  outer  border  are  minute  ;  the  propodus  is  granulated 
above,  and  bears  a  median  carina,  its  outer  margin  is  obscurely  denticulate.  According 
to  Stimpson  the  carapace  is  smooth,  but  in  the  Challenger  specimens  short  stout  hairs 
arranged  in  tufts  are  noticeable  on  the  gastric,  cardiac,  and  branchial  areas.  Porcellana 
streptochehs  is  closely  allied  to  Porcellana  dehaanii  described  by  Krauss  from  the  coast 
of  Natal,^  in  which,  however,  the  ehelipedes  are  smooth  and  the  carpi  unarmed,  the 
median  frontal  tooth  is  conical  and  prominent,  and  the  antero-lateral  margin  of  the 
carapace  is  denticulate  over  the  insertion  of  the  antennal  peduncle. 

The  type  specimens  were  dredged  in  Simon's  Bay,  at  a  depth  of  from  6  to  12 
fathoms. 

Porcellana  sei-ratifrons,  Stimpson  {PI.  XI.  fig.  5). 

Porcellana  seiratifronx,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  80,  1858. 

Habitat. — Hong  Kong  ;  depth,  10  fathoms.  An  adult  male  (from  which  the  figures 
are  taken). 

Arafura  Sea.     A  male  specimen. 

The  types  of  this  species  were  taken  at  Hong  Kong.  The  front  is  composed  of 
three  serrated  lobes,  of  which  the  median  is  large  and  rounded,  while  the  two  lateral  are 
subacute  and  scarcely  less  prominent.  The  antero-lateral  margin  of  the  carapace  bears 
two  or  three  acute  spinules  immediately  over  the  insertion  of  the  antennal  peduncle,  and 
the  lateral  margin  is  also  provided  with  from  one  to  three  similar  processes  of  slightly 
larger  size.  The  ehelipedes  are  smooth  and  punctate,  the  inner  angle  of  the  merus  is 
jjrominent,  and  either  smooth  or  armed  with  from  one  to  two  spinules ;  the  inner  margin 

1  Krauss,  Sudafrik.  Crust,,  p.  59,  tab.  iv.  fig.  2,  1843. 
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of  the  carpus  bears  three  indistinct  teeth,  and  two  or  three  spiniiles  are  present  on  the 
outer  margin  ;  the  propodus  Ijears  a  median  rounded  carina  on  the  upper  surface,  and  on 
the  smaller  chelipede  a  row  of  minute  spinules  on  the  outer  margin  (not  represented  in 
the  figure).  Five  segments  are  distinctly  visible  in  the  antennal  peduncle,  and  of  these 
the  first,  third,  and  fourth  are  spinose. 

Porcellana  rohertsoni,  n.  sp.  (PI.  XI.  fig.  6). 

Characters. — The  carapace  is  ovate,  and  smooth  though  minutely  punctate,  numerous 
transverse  lines  occur  on  the  posterior  branchial  areas,  and  a  few  hairs  are  present  on  the 
gastric  region.  The  front  is  broad  and  tridentatc,  with  the  apices  of  the  three  projec- 
tions subacute,  the  median  tooth  is  considerably  broader  and  more  prominent  than  the 
two  lateral  teeth,  slightly  deflexed,  and  with  a  shallow  median  groove  on  the  upper 
surface.  The  antero-lateral  tooth  placed  immediately  external  to  the  orbit  is  subacute. 
The  lateral  border  is  convex  and  unarmed,  witli  the  exception  of  a  rounded  projection 
behind  the  point  where  the  ill-defined  cervical  groove  passes  on  to  the  carapace ; 
the  anterior  portion  of  this  border  is  sharply  defined,  the  posterior  third  is  simply 
rounded.  The  posterior  border  has  a  double  outline  and  is  almost  straight.  The  eyes 
are  of  small  size,  with  the  corner  deeply  pigmented.  The  first  joint  of  the  antennal 
peduncle  is  prominent  and  acute,  forming  a  fiattened  process  below  the  orbit ;  the 
flagellum  is  of  moderate  length.  The  pterygostomial  area  bears  a  series  of  well-defined 
longitudinal  lines  below,  while  the  upper  part  is  slightly  concave. 

The  external  maxillipedes  have  the  ischium  and  merus  subequal  in  length,  with 
their  outer  surfaces  crossed  by  a  few  indistinct  lines  ;  the  inner  margin  of  the  former 
is  convex,  while  that  of  the  latter  is  concave  above  and  below,  with  a  large  rounded 
projection  situated  somewhat  nearer  the  proximal  than  the  distal  end. 

The  chelipedes  are  of  moderate  size,  and  their  upper  surface  is  denselj^  pubescent. 
The  merus  has  its  inner  and  distal  margin  produced  into  a  small  flattened  lobe  which 
overlaps  the  carpus ;  both  the  carpus  and  propodus  have  the  upper  surface  crossed  by 
numerous  short  and  ill-defined  lines,  while  the  outer  margin  bears  a  fringe  of  long 
hairs ;  the  inner  border  of  the  carpus  is  armed  with  a  single  acute  tooth  of  large  size 
situated  near  the  proximal  end,  the  inner  surface  is  hollowed  out,  and  the  lower  and 
internal  margin  is  also  provided  with  a  tooth,  which,  however,  is  of  small  size  ;  the 
inner  border  of  the  propodus  is  short  and  strongly  curved ;  the  lower  surface  of  both 
carpus  and  propodus  is  glabrous  and  crossed  by  fine  oblique  lines,  and  the  outer  margin 
of  the  propodus  is  seen  from  this  point  of  view  to  be  finely  crenated ;  the  fingers  are 
more  than  half  the  total  length  of  the  propodus  and  but  slightly  tortuous,  the  inner 
margin  of  the  dactylus  is  carinated.  The  ambulatory  limbs  are  short  and  slightly 
pubescent,  with  the  posterior  surface  of  the  meral  joints  crossed  by  faint  transverse 
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lines ;  tlie  dactyli  are  short  and  moderately  curved,  each  terminating  in  a  yellow  horny 
claw. 

The  abdominal  segments  are  smooth  and  polished  externally. 

Breadth  of  carapace  4 "5  mm.,  length  of  carapace  5  mm.,  of  extended  abdomen  5  mm., 
of  chelipede  6'5  mm.,  of  second  ambulatory  leg  6  mm. 

This  small  species  owes  its  chief  interest  to  the  depth  at  which  it  occurred — one  which 
is  quite  exceptional  among  the  members  of  this  group.  Apart  from  the  difference  in  size 
it  bears  some  resemblance  to  the  common  European  Porcellana  platyclielcs  (Pennant),  a 
young  sj)ecimen  of  which  from  Millport,  Fii'th  of  Clyde,  is  figured  beside  it  (PL  XL 
fig.  7);  the  Challenger  species,  however,  possesses  a  less  prominent  frontal  region,  shorter 
chelipedes  and  ambulatory  limbs,  and  the  lobe  on  the  inner  margin  of  the  carpus  is  larger 
and  less  pointed.  I  have  pleasure  in  naming  it  after  my  friend  Mr.  David  Robertson, 
the  veteran  naturalist  of  the  Clyde  district. 

Habitat. — Station  24,  ofi'  Culebra  Island,  West  Indies  ;  depth,  390  fathoms  ;  bottom, 
Pteropod  ooze.     A  female  specimen. 

Genus  Porcellanella,  White. 

Porcellandla,   White,  in  Macgillivray's  Voyage  of  H.M.S.  "Rattlesnake,"  vol.  ii.,  Appendix, 
p.  395,  1852  {sine  deser.). 
„  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  67,  1858. 

Carapace  oblong,  the  length  considerably  greater  than  the  breadth,  with  the  lateral 
borders  almost  parallel,  and  the  gastric  elevations  obsolete.  Front  prominent,  composed 
of  three  flattened  horizontal  teeth.  First  joint  of  the  antennal  peduncle  elongated  and 
acute.  Chelipedes  smooth,  with  the  carpus  short  and  the  propodus  elongated.  Ambula- 
tory limbs  of  small  size,  with  the  meral  joints  robust,  the  dactyli  short,  compressed,  and 
multiuna;uiculate. 

This  genus  approaches  Porcellana  somewhat  closely  in  its  characters.  Stimpson 
described  a  second  species,  Porcellanella  picta,  from  the  Chinese  Seas. 

Porcellanella  triloba,  White. 

Porcellanella  triloba,   White,    in   Macgillivray's  Voyage   of    H.M.S.    "Rattlesnake,"   vol.  ii., 

Appendix,  p.  394,  pi.  v.  fig.  2,  1852. 
Porcellana  triloha,  Haswell,  Catal.  Austral.  Crust.,  p.  149,  1882. 

Habitat. — Station  212,  Celebes  Sea;  depth,  10  to  20  fathoms;  bottom,  sand. 
Several  specimens,  two  of  which  are  females  with  ova. 

Station  315,  Port  WiUiam,  Falkland  Islands;  depth,  5  to  12  fathoms  ;  bottom,  sand, 
gravel.     A  male  specimen. 

This  species  has  hitherto  been  recorded  only  from  the  Australian   coasts ;  it  has, 
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however,  probably  an  extended  distribution  in  the  Indo-Pacific  region.  I  have  examined 
fresh  specimens  taken  recently  by  Mr.  E.  Thurston,  the  Superintendent  of  the  Madras 
Government  Museum  at  Edmeswaram,  South  India,  on  the  carapace  and  chelipedes  of 
which  circular  patches  of  a  brownish  hue  with  a  lighter  centre  were  apparent.  Immersion 
in  spirit  appears  to  have  the  effect  of  rapidly  removing  these  colour  markings. 


Genus  Raphidopus,  Stimpson. 

Raphidopus,  Stimpson,  Proc.  Acad.  Nat.  Soi.  Philad.,  p.  66,  1858. 

Carapace  suborbicular,  the  breadth  greater  than  the  length.  Frontal  region  not 
prominent  and  almost  straight,  armed  with  three  minute  teeth.  Eyes  of  small  size. 
Antennal  peduncle  elongated.  Chelipedes  elongated,  with  narrow  curved  digits ; 
ambulatory  limbs  slender,  the  dactyli  flattened  and  ciliated,  almost  straight,  with 
the  apex  acute. 

The  form  of  the  carapace,  chelipedes,  and  ambulatory  limbs,  render  this  one  of  the 
most  distinct  genera  in  the  group.  Only  a  single  species  has  hitherto  been  described, 
but  the  writer  has  recently  taken  a  second  with  well-marked  points  of  difference  in  the 
Indian  Seas  at  Madras. 

Raphidopus  ciliatus,  Stimpson. 

Raphidopus  ciliatus,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  79,  1858. 

„  ,,        Targioni  Tozzetti,  Crest.  "Magenta,"  p.  222,  tav.  xiii.  fig.  4,  1877. 

Habitat. — Hong  Kong;  depth,  10  fixthoms.  An  adult  male  with  the  carapace 
measuring  9  mm.  in  length,  by  11  "5  mm.  in  breadth,  and  the  right  chelipede  (unstretched) 
with  a  length  of  31  mm. 

The  type  was  dredged  ofi"  Hong  Kong  at  a  depth  of  6  fathoms.  No  locality  is 
assigned  to  the  specimens  taken  by  the  "  Magenta." 


Genus  Pachyclieles,  Stimpson. 
Pachycheles,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  66,  1858. 

Carapace  suborbicular,  the  length  not  exceeding  the  breadth,  witli  the  posterior 
part  of  the  branchiostegite  quadrate,  and  separated  by  a  slight  membranous  interval 
from  the  larger  anterior  portion.  Front  but  little  produced,  without  distinct  teeth. 
First  joint  of  the  antennal  peduncle  slightly  elongated.  Chelipedes  massive  and  rugose, 
the  carpus  short.     Dactyli  of  the  ambulatory  limbs  normal. 

The  majority  of  the  species  inhabit  the  Indo-Pacific  area. 

(ZOOL.  CHALL.  EXP. — PART  LXIX. 1888.)  2zZ  15 
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Pachycheles  barhatus,  A.  Milne-Edwards  (PI.  XL  fig.  4). 

Pachycheles  barhatus,  A.  Milne-Edwards,  Bull.  Soc.  Philom.  Paris,  ser.  7,  t.  ii.  p.  228,  1878. 

Habitat. — St.  Vincent,  Cape  Verde  Islands. 

The  carapace  of  the  single  specimen,  a  young  male  referred  with  some  hesitation  to 
this  species,  measures  4*5  mm.  in  length  and  4  mm.  in  breadth.  The  carapace  is 
flattened,  with  the  front  depressed ;  a  few  slight  granulations  are  seen  towards  the 
lateral  borders  on  the  gastric  and  hepatic  areas,  and  a  series  of  transverse  lines  occurs 
on  the  branchial  areas.  The  front  is  pubescent  and  obscurely  trilobed,  bounded 
posteriorly  by  two  transverse  ridges  on  the  gastric  area,  at  the  point  where  the  carapace 
becomes  level.  The  chelipedes  are  granulated  and  pubescent  above,  the  hairs  with 
which  they  are  clothed  being  short  and  stiff;  the  anterior  border  of  the  carpus  bears 
from  three  to  five  acute  teeth,  and  the  lower  surface  of  the  propodus  is  glabrous,  with 
numerous  rounded  granulations  towards  the  outer  border.  The  ambulatory  limbs  are 
moderately  pubescent. 

The  type-specimen  came  from  the  Cape  Verde  Islands. 

Pachycheles  pulchellus  (HasweU). 

Porcellana  pidchella,  Haswell,  Proc.  Linti.   Soc.  N.S.W.,  vol.  vi.  p.  758,   1881  ;  Catal.  Austral. 

Crust,  p.  148,  1882. 
Pachycheles  pulchellus,  Miers,  Crust,  in  Zool.  H.M.S.  "Alert,"  p.  273,  pi.  xxx.  fig.  A,  1884. 

Habitat. — Station  186,  Fhnders  Passage,  North  Australia;  depth,  8  fathoms;  bottom, 
coral  mud.     A  female  with  ova. 

Station  188,  Arafura  Sea,  South  of  Papua ;  depth,  28  fathoms;  bottom,  green  mud. 
A  female  with  ova. 

The  specimens  described  by  Haswell  and  Miers  were  taken  at  various  localities  on  the 
northern  coasts  of  Australia. 

Genus  Polyonyx,  Stimpson. 

Polyonyx,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Pliilad.,  p.  67,  1858. 

Carapace  suborbicular,  smoothly  convex,  the  breadth  slightly  greater  than  the 
length.  Front  but  little  produced,  with  an  almost  straight  margin.  First  joint  of  the 
antennular  peduncle  smooth ;  the  corresponding  joint  of  the  antennal  peduncle  greatly 
elongated.  Eyes  of  small  size.  Chelipedes  smooth,  with  the  merus  broad.  Dactyli 
of  the  ambulatory  limbs  short,  and  furnished  with  two  or  more  well-developed  claws. 
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The  form  of  the  ambulatory  dactyli  distinguishes  Polyonyx  from  all  other  genera 
of  Porcellanidse ;  in  other  respects  it  appears  scarcely  to  differ  from  Megalohxichium, 
founded  by  Stimpson  for  the  reception  of  a  West  Indian  species,  and  Miers  has  lately 
expressed  a  doubt  as  to  the  distinctness  of  the  two  genera.  The  ambulatory  claws  are 
merely  special  developments  of  the  horny  spines  met  with  on  the  posterior  surface  of 
the  dactyli  in  many  other  Porcellanids. 


Polyonyx  obesulus  (White),  Miers. 

Porcellana  obesula,  White,  List  Crust.  Brit.  Miis.,  p.  130,  1847  (sine  descr.). 

Polyonyx  obesulus,  Miers,  Crust,  in  Zool.  H.M.S.  "Alert,"  p.  272,  pi.  xxix.  fig.  D,  1884. 

Habitat. — Station  186,  Flinders  Passage,  North  Australia;  depth,  8  fathoms; 
bottom,  coral  mud.  Three  specimens,  one  of  which  is  a  female  with  ova,  taken  from 
the  interior  of  a  sponge  {Hijjpospongia  anomala,  Polejaeff) ;  a  female  with  ova  also 
occurred  in  a  free  state  at  the  same  locality. 

The  types  in  the  British  Museum  came  from  the  Madgica-Sima  group,  and  those 
described  by  Miers  were  taken  on  the  Australian  coasts. 


Section  B.  GALATHODEA. 

Galathcidee,  Leaoli,  Diet.  d.  Sci.  Nat.,  t.  xviii.  p.  52,  1820. 
Galatheides,  Milne-Edwards,  Hist.  Nat.  des  Crust.,  t.  ii.  p.  270,  1837. 
Galatheidea,  De  Haan,  Crust.  Japon.,  pp.  xxii,  198,  1850. 

„  Dana,  U.S.  Explor.  Eicped.,  vol.  xiii..  Crust.,  part  i.  p.  401,  1852. 

„  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  76,  1858. 

„  Miers,  Catal.  New  Zealand  Crust.,  p.  68,  1876. 

„  Haswell,  Catal.  Austral.  Crust.,  p.  161,  1882. 

Carapace  elongate,  the  regions  well  defined  and  usually  rugose,  with  the  front  pro- 
duced into  a  prominent  and  acute  rostrum.  Chelipedes  and  ambulatory  limbs  elongated 
and  frequently  slender.  Abdomen  broad  and  well  developed,  simply  bent,  or  folded  on 
itself,  never  closely  applied  to  the  under  surface  of  the  thorax,  terminating  in  a  powerful 
swimming  fan  formed  by  the  telson  and  the  appendages  of  the  sixth  segment.  Females 
with  four  pairs  of  simple  and  slender  ovigerous  appendages  on  the  second,  third,  fourth, 
and  fifth  segments  (those  of  the  second  and  fourth  segments  may  be  rudimentary) ;  males 
furnished  with  two  pairs  of  well-developed  accessory  genital  organs  on  the  first  and 
second  segments  (those  of  the  first  segment  may  be  rudimentary  or  absent),  and  three 
pairs  of  short,  usually  flattened  appendages  on  the  third,  fourth,  and  fifth  segments,  all 
of  which  may,  however,  be  rudimentary.     Antennules  exposed ;  the  antennal  peduncle 
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directed  forwards.     External  maxillipedes  subpediform,   with    the  ischium  and   merus 
narrow  and  frequently  spinose  internally.     Eyes  placed  in  very  incomplete  orbits. 

The  representatives  of  this  section  occur  in  all  seas,  but  only  the  two  genera  Galathea 
and  Munida  are  found  in  shallow  water.  So  slight  and  at  the  same  time  so  numerous 
are  the  modifications  met  with  in  those  parts  of  the  body  from  which  the  generic 
characters  are  derived,  that  it  is  questionable  whether  many  of  the  deep-water  (so-called) 
genera  should  not  be  united ;  the  examination  of  a  number  of  species  shows  at  least  that 
in  otherwise  closely  allied  forms  there  is  considerable  variation  in  the  form  and  armature 
of  the  rostrum,  carapace,  chelipedes,  and  external  maxillipedes.  The  number  of  gills  in 
most  if  not  all  the  genera'  agrees  with  that  of  the  Porcellanodea,  viz.,  fourteen  on  each 
side,  arranged  as  follows  : — 


Segment. 

VIII. 

IX. 

X. 

XL 

XIL 

XIIL 

Totals. 

Pleurobrancliiae, 

1 

1 

1 

1 

4 

Artkrobranchise, 

2 

2 

2 

2 

2 

... 

10 

Podobranchise, 

0 

The  genera  as  at  present  constituted  may  be  arranged  in  two  divisions,  forming  a 
single  family: — 

I.  Abdomen  simply  bent. 

a.  Eyes  normal.     Many  of  the  species  inhabiting  shallow  water. 
Galathea,  Fabricius.  1  ?  Gnmothea,  Leach. 

Munida,  Leach. 

h.  Eyes  non-pigTnented.     Species  confined  to  deep  water. 


Munidopsis,  Whiteaves. 
Elasmonotus,  A.  Milne-Edwards. 


?  Anoplonotus,  S.  L  Smith. 
Galacantha,  A.  Milne-Edwards. 


II.  Abdomen  folded  on  itself     Species  confined  to  deep  water. 

Eumunida,  S.  I.  Smith.  |  Ptychogaster,  A.  Milne-Edwards. 

Uroptychus,  Henderson. 


Family  Galatheid/E. 
Galatheidx,  Dana,  U.S.  Explor.  Exped.,  vol.  xiv.,  Crast.,  part  ii.  p.  1431,  1852. 

'  I  have  examined  the  branchiae  in  various  species  of  Galathea,  Mumda,  Munidopsis,  Elasmonotus,  Galacantha,  and 
Uroptychus. 
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Genus  Galathea,  Fabricius. 

Galathea,  Fabricius,  Suppl.  Ent.  Syst.,  p.  414,  1798. 
Galatea,  Leach,  Diet.  d.  Sci.  Nat.,  t.  xviii.  p.  50,  1820. 
Galathee,  Desmarest,  Consid.  sur  les  Crust.,  p.  188,  1825. 
Galathea,  Latrcille,  Fara.  Nat.  du  Eegne  Anim.,  p.  278,  1826. 

„  Milne-Edwards,  Hist.  Nat.  des  Crust.,  t.  ii.  p.  273,  1837. 

„  De  Haan,  Crust.  Japon.,  p.  198,  1850. 

„  Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Crust.,  [lart  i.  p.  478,  1852. 

Bell,  Brit.  Crust.,  p.  195,  1853. 

„  Stiinpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  76,  1858. 

„  Heller,  Crust,  siidlichen  Europa,  p.  188,  1863. 

,,  Haswell,  Catal.  Austral.  Crust.,  p.  161,  1882. 

Eostrum  flattened  and  of  moderate  breadth,  with  the  margins  usually  spinose. 
Carapace  with  pubescent  transverse  strise ;  the  surface  usually  unarmed,  with  the 
exception  of  the  anterior  gastric  area  ;  the  cardiac  area  not  prominent.  Abdominal 
segments  unarmed. 

The  members  of  this  genus  occur  chiefly  in  shallow  water,  but  certain  species  are 
found  at  considerable  depths ;  they  live  commonly  on  rocky  ground,  or  among  Corals 
and  Sponges,  and  swim  backwards  in  the  water  by  a  rapid  jerking  movement  of  the  tail. 
The  distinctive  characters  are  in  many  cases  so  slightly  marked  that  it  is  extremely  difficult 
to  decide  whether  the  specimen  in  question  is  entitled  to  rank  as  a  species  or  merely  as  a 
variety.  The  fact  that  in  some  species  the  merus  of  the  external  maxillipedes  is  shorter 
than  the  ischium,  while  in  others  it  is  longer,  serves  to  show  that  generic  characters  based 
on  the  form  of  this  joint  must,  in  the  Galathodea  at  least,  be  regarded  with  suspicion. 
The  supraorbital  spines  so  prominent  in  the  genus  Munida  are  visible  at  the  base  of  the 
rostrum  in  most  of  the  Galathese,  but  they  are  of  small  size,  and  in  most  cases  are 
associated  with  other  lateral  rostral  spines. 

Galathea  elegans,  White. 

Galathea  elegans,  "White,  List  Crust.  Brit.  ]\Ius.,  p.  66,  1847  (sine  descr.). 

„  „         Adams  and  White,  Crust.  "Voyage  of  H.M.S.   "Samarang,"  pp.  i,  ii,  pi.  xii. 

fig.  7,  1848. 
Haswell,  Catal.  Austral.  Crust.,  p.  163,  1882. 
„  „        Miers,  Crust,  in  Zool.  H.M.S.  "Alert,"  p.  278,  1884. 

Habitat.— Station  212,  in  the  Celebes  Sea;  depth,  10  to  20  fathoms;  bottom,  sand. 
Two  males,  and  a  female  with  ova. 

This  species  is  characterised  by  the  length  of  its  rostrum  and  the  brilliancy  of 
its  colour  markings,  which  are  arranged  in  the  form  of  purplish  longitudinal  bands  on 
the  trunk  and  chelipedes.     The  rostrum  is  more  than  half  the  length  of  the  remaining 
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part  of  the  carapace,  and  its  lateral  margin  is  armed  with  seven  or  eight  minute  denticles ; 
the  lateral  border  of  the  carapace  bears  from  eight  to  nine  spini;les.  The  merus  of  the 
external  maxillipedes  is  short,  with  the  inner  margin  bispinose.  In  the  female  the 
clielipedes  are  more  slender  than  in  males.  This  species  appears  to  be  widely  distributed ; 
it  has  been  recorded  from  the  Philippines  and  the  Australian  coast,  and  I  have  recently- 
examined  specimens  which  were  taken  by  Mr.  E.  Thurston  off  the  Pearl  Banks  at 
Tuticorin,  South  India. 

Galathea  longirostris,  Dana,  from  the  Fiji  Islands,  is  a  closely  allied  species,  but  the 
rostrum  is  apparently  narrower,  the  spinules  on  the  margins  of  the  carapace  are  less 
distinct,  and  the  second  abdominal  segment  is  acute  on  either  side. 

Galathea  australiensis,  Stimpson  (PL  XII.  fig.  5). 

Galathea  australiensis,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  89,  1858. 
„  ,,  Haswell,  Catal.  Austral.  Crust.,  p.  161,  1882. 

Hahitat. — Station  190,  Arafura  Sea;  depth,  49  fathoms;  bottom,  green  mud.  A 
female  without  chelipedes  or  legs. 

This  agrees  on  the  whole  with  Stimjjson's  brief  diagnosis.  The  ischium  of  the 
external  maxillipedes  has  a  median  curved  ridge  on  its  outer  surface ;  the  merus  is 
slightly  shorter  than  the  ischium,  with  two  well-marked  spines  on  the  inner  margin,  one 
of  which  is  situated  near  the  distal  end.  The  tjrpes  were  taken  at  Port  Jackson. 
Haswell  is  of  opinion  that  it  may  have  to  be  united  with  Galathea  spinosirostris,  Dana. 

Galathea  subsquamata,  Stimpson  (PI.  XII.  fig.  4). 

Galathea  subsqtiamata,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  90,  1858. 

Habitat. — Stations  204a  or  204b,  off"  Tablas  Island,  Phili]Dpines  ;  depth,  100  to  115 
fathoms  ;  bottom,  green  mud.     A  female  (bearing  ova)  without  chelipedes  or  legs. 

This  specimen  is  apparently  closely  allied  to  or  identical  with  Stimpson's  species. 
The  striae  on  the  anterior  gastric  and  hepatic  areas  are  short,  wavy,  and  scale-like,  those 
on  the  hepatic  area  and  the  front  row  of  the  gastric  area  being  tipped  by  spinules.  The 
rostrum  bears  four  well-marked  acute  spines  on  each  side,  and  its  upper  surface  is 
provided  with  numerous  indistinct  scales  of  small  size ;  each  lateral  spine  is  separated  by 
a  rounded  notch  from  the  base  of  the  one  immediately  in  front.  The  ischium  of  the 
external  maxillipedes  has  its  outer  margin  produced  into  a  strong  spine ;  the  inner  border 
of  the  merus  is  trispinose — the  third  or  distal  spine  being  of  small  size — and  the  outer 
border  is  provided  with  two  small  spines  near  the  distal  end ;  the  outer  surface  of  both 
merus  and  carpus  is  obscurely  squamose.     The  basal  joint  of  the  antennular  peduncle  is 


REPORT   ON  THE  A  NOMURA.  119 

armed  with  somewhat  larger  spines  than  is  usual  in  species  of  Galathea.  The  carapace 
measures  10*5  mm.  in  length,  and  the  rostrum  4  mm.;  Stimpson's  type-specimen  came 
from  Ousima  Island  and  was  of  smaller  size. 


Galathea  graiidirostris,  Stimpson  (PI.  XII.  fig.  3). 

Galathea  grandirostris,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Pliilad.,  p.  90,  1858. 
?  Galathea  deflexifrons,  Haswell,  Catal.  Austral.  Crust.,  p.  163,  1882. 

Habitat. — Station  209,  ofl"  Zebu,  Philippines,  January  19,  1875;  depth,  95  to  100 
fathoms ;  bottom,  blue  mud.     A  male  without  chelipedes  or  limbs. 

As  in  the  case  of  the  two  preceding  species  this  identification  must  be  held  to  be 
somewhat  doubtful.  The  rostrum  is  broad,  triangular,  and  deflexed,  with  five  or  six 
minute  teeth  on  each  lateral  border,  and  the  upper  surface  pubescent.  The  striae  on 
the  carapace  are  numerous  and  strongly  ciliated ;  the  gastric  region  is  unarmed.  The 
merus  of  the  external  maxillipedes  is  slightly  shorter  than  the  ischium,  its  inner  margin 
is  bispinose,  and  the  outer  surface  is  obscurely  squamose  ;  a  few  minute  dentations  are 
present  on  the  outer  margin  of  both  merus  and  carpus.  The  sculpture  of  the  abdominal 
segments  is  more  strongly  marked  than  usual.  I  believe  that  Galathea  defiexifrons, 
Haswell,  will  prove  to  be  identical  with  this  species  and  not  with  Galathea  elegans, 
^\Tiite,  as  suggested  by  Miers,  for  Stimpson  expressly  states  that  his  types  are  allied  to 
the  latter.     The  carapace  of  the  Challenger  specimen  measures  7  mm.  in  length. 

Galathea  dispersa,  Spence  Bate. 

Galathea  dispersa,  Spence  Bate,  Proc.  Linn.  Soc.  Lond.  (Zool).,  vol.  iii.  p.  3,  1859. 
,,  ,,        Kinahan,  Trans.  Irish  Acad.,  vol.  xxiv.  p.  99,  woodcut,  1871. 

?  Galathea  Idbidolepta,  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philad.,  p.  89,  1858. 

Habitat. — Station  VIIp,  oflf  Tenerife,  Canaries,  February  10,  1873;  depth,  75 
fathoms ;  bottom,  volcanic  sand.     Two  specimens,  male  and  female,  the  latter  with  ova. 

The  rostrum  is  armed  with  four  spines  on  each  side  which  increase  in  size  from 
behind  forwards,  and  its  upper  surface  is  pubescent.  The  first  striated  ridge  on  the 
gastric  area,  situated  at  the  base  of  the  rostrum,  bears  from  two  to  six  spinules,  but  in 
some  cases  they  are  obsolete ;  the  number  of  spines  on  the  lateral  border  of  the  carapace 
varies  considerably  and  one  or  two  spinules  may  be  present  on  the  hepatic  area.  The 
ischium  of  the  external  maxillipedes  bears  an  elevated  longitudinal  line  near  the  middle  of 
its  outer  surface,  and  the  lateral  margins  are  prolonged  distally  into  two  acute  spines,  of 
which  the  external  is  more  prominent  ;  the  merus  is  shorter  than  the  ischium,  and  an 
acute  spine  always  exists  near  the  middle  of  its  inner  margin,  the  two  lateral  margins 
are  usually  prolonged  distally  into  minute  spinules,  and  one  or  two  spinules  are  frequently 
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present  on  the  inner  margin  between  the  central  spine  and  the  distal  end.  The  merus 
and  carpus  of  the  chelipedes  are  spinose  internally,  the  propodus  usually  bears  a  row  of 
short  spinules  on  its  outer  border,  and  the  upper  surface  is  pubescent  and  somewhat 
flattened ;  the  fingers  are  as  a  rule  straight  and  in  close  contact,  but  in  old  males  those 
of  the  right  side  become  bent,' the  dactylus  is  provided  with  a  prominent  tubercular 
tooth  on  the  inner  margin,  and  there  is  a  considerable  intervening  hiatus  ;  a  slight  hiatus 
may  also  exist  between  the  fingers  of  the  left  side. 

The  foregoing  characters  are  furnished  by  specimens  taken  in  the  British  seas,  where 
this  species  occurs  commonly  in  shallow  water.  After  careful  examination  I  am  unable 
to  find  any  points  of  difierence  in  the  Challenger  examples. 

Two  species  of  Galathea  were  taken  in  Simon's  Bay,  South  Africa,  at  a  depth  of  5  to 
18  fathoms,  from  which  locality  the  type  of  Galathea  labidolepta,  Stimpson,  was 
procured.  The  first  of  these,  represented  by  a  single  male  specimen  (figured  twice  the 
natural  size  on  PL  XII.),  which  I  refer  with  considerable  hesitation  to  Stimpson's  species, 
is  either  very  closely  allied  to  or  identical  with  Galathea  dispersa.  The  second  species, 
represented  by  three  imperfect  specimens,  is  of  much  smaller  size,  the  body  of  a  male 
measuring  17  "5  mm.  in  length,  while  a  female  with  ova  measures  only  11  mm.  In 
these  the  merus  of  the  external  maxillipedes  is  considerably  longer  and  narrower  than  the 
ischium  (a  character  in  which  it  agrees  with  the  common  European  Galathea  squami- 
fera,  Leach),  the  inner  margin  bears  two  acute  spinules  near  its  distal  end,  and  a  few 
minute  spinules  are  present  on  the  outer  margin.  The  chelipedes  in  the  single  specimen 
in  which  they  are  still  present  (a  female)  are  very  slender,  and  the  fingers  exceed  the 
palm  in  length.  It  is  impossible  to  say  which  of  these  species,  or  indeed  whether  either 
of  them,  is  referable  to  Galathea  labidolepta.  The  original  description  of  the  latter  is 
very  incomplete  and  the  size  is  not  recorded ;  the  brief  diagnosis  would  indeed  apply 
to  either  of  the  Challenger  species  in  most  respects,  but  as  regards  the  external  maxilli- 
pedes, in  the  form  of  which  they  difi"er  to  a  marked  extent,  Stimpson  has  furnished  no 
account. 

Galathea  aculeata,  Haswell. 

Galathea  aculeata,  Haswell,  Proc.  Linn.  Soc.  N.S.W.,  vol.  vi.  p.  761,  1882;  Catal.  Austral. 
Crust,  p.  162,  1882. 

Habitat. — Station  172,  ofi"  Nukalofa,  Tongatabu ;  depth,  18  fathoms;  bottom,  coral 
mud.     A  male  specimen. 

Station  208,  off  Manila;  depth,  18  fathoms;  bottom,  blue  mud.  Several  specimens, 
including  a  female  with  ova. 

The  brevity  of  Haswell's  description  renders  the  identification  of  this  species  very 
uncertain.     It  is  apparently  allied  to  Galathea  australiensis,  Stimpson,  but  the  gastric 
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spinules  are  absent,  the  lateral  rostral  denticles  are  less  markedly  spinulous  and  of 
smaller  size;  while  the  median  rostral  spine  is  very  long,  narrow,  and  acute.  The  striae 
on  the  carapace  are  well  marked,  and  fringed  with  tolerably  long  hairs.  The  merus  of 
the  external  maxillipedes  is  much  shorter  than  the  ischium,  and  its  inner  margin  bears 
two  or  three  slender  spinules,  while,  in  some  specimens  at  least,  one  or  two  obscure 
dentations  are  present  on  the  outer  margin.  In  the  single  specimen  which  still  retains 
the  chelipedes  (a  male)  the  fingers  are  separated  by  a  hiatus,  whereas  Haswell  states  that 
they  do  not  gape  ;  this  cannot,  however,  be  considered  a  difference  of  much  importance. 
The  largest  sjaecimen  measures  about  12  mm.  in  length.  The  types  came  from  the  coast 
of  Queensland. 

Galathea  pusilla,  Henderson  (PI.  XII.  fig.  1). 

(raZattea  pz«si7Za,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  407,  1885. 

Characters. — The  carapace  is  comparatively  smooth,  only  about  eight  transverse  striae 
being  present,  and  these  are  fringed  with  very  short  hairs  ;  the  regions  are  ill  defined,  and 
each  lateral  border  bears  eight  or  nine  spinules.  The  gastric  area  is  armed  anteriorly 
with  two  pairs  of  spinules  separated  by  a  rather  wide  median  interval.  The  rostrum 
is  broadly  triangular^  and  slightly  depressed,  a  prominent  spine  is  placed  at  either 
side  of  the  base  immediately  over  the  ocular  peduncle,  and  a  minute  spinule  is  situated 
on  either  side  near  the  apex  (in  one  specimen  this  spinule  is  absent);  the  apex  is  narrow 
and  acute. 

The  ischium  of  the  external  maxillipedes  has  its  outer  border  prolonged  distally  into 
an  acute  spine  ;  the  merus  is  much  shorter  than  the  ischium,  the  inner  border  is  armed 
near  its  middle  with  a  curved  acute  spinule,  and  a  similar  projection  is  present  at 
the  distal  end  of  the  outer  border.  The  anterior  prolongation  of  the  first  antennal 
peduncular  joint  present  in  most  (if  not  all)  species  of  Galathea  is  very  long,  slender, 
and  acute,  indeed,  it  is  visible  from  above  as  a  spine  lying  outside  the  eye-stalk. 

The  chelipedes  (which  have  become  detached)  are  pubescent,  and  the  lateral  margins 
and  upper  surface  of  the  merus,  carpus,  and  propodus  bear  a  few  curved  spinules ;  the 
fingers  do  not  equal  the  palm  in  length,  and  their  opposed  edges  are  irregularly  toothed. 
The  ambulatory  limbs  have  the  anterior  borders  of  the  meri  and  carpi  armed  with 
short  spinules ;  the  dactyli  are  more  than  half  the  length  of  the  propodi  and  almost 
straight,  with  the  posterior  margin  bearing  a  series  of  minute  horny  spines. 

The  abdominal  segments  are  comparatively  smooth,  the  striae  being  almost  devoid  of 
hairs. 

Length  of  body  of  a  male  10  mm.,  of  chelipede  (detached)  11  mm.,  of  carapace  5  mm., 
of  rostrum  1'8  mm. 

'  In  tlie  figure  it  is  represented  as  rather  narrower  than  it  actually  is,  and  the  size  of  the  lateral  apical  spinules  is 
exaggerated. 

(ZOOL.  CHALL.  EXP. — PART  LXIX. 1888.)  Zzz  16 
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This  species  is  at  once  distinguished  by  the  form  and  armature  of  the  rostrum,  and 
the  comparative  smoothness  of  the  carapace,  in  addition  to  its  small  size. 

Habitat. — Station  163a,  off  Twofold  Bay,  Australia;  depth,  150  fathoms;  bottom, 
green  mud.  A  male  and  two  female  specimens;  both  of  the  latter  have  a  curious 
parasite  (apparently  belonging  to  the  Rhizocephala)  adhering  to  the  under  surface  of 
the  abdomen. 

Galathea  inconspicua,  Henderson  (PI.  XII.  fig.  2). 

Galathea  inconspicua,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  .'5,  vol.  xvi.  p.  408,  1885. 

Characters. — The  transverse  strise  on  the  carapace  are  well  developed  and  fairly 
numerous  (about  fourteen  can  be  made  out).  They  form  raised  lines  and  are  apparently 
devoid  of  setae;  the  regions  are  not  circumscribed,  and  the  lateral  borders  are  indistinctly 
spinulous,  about  eight  dentations  being  visible.  The  gastric  area  is  armed  anteriorly 
with  six  minute  spines.  The  rostrum  is  narrow,  but  not  twice  the  length  of  the  ocular 
peduncles,  which  are  of  rather  large  size,  and  the  upper  surface  is  excavated  towards  the 
base,  while  the  lateral  border  possesses  four  minute  spinules  which  diminish  in  size  as 
they  pass  forwards  ;  the  apex  is  narrow  and  acute. 

The  ischium  of  the  external  maxillipedes  is  slightly  longer  than  the  merus,  the  inner 
border  of  the  latter  is  armed  with  three  minute  spines  of  which  the  second  is  most 
prominent,  while  the  outer  border  terminates  distally  in  a  single  spinule. 

The  chelipedes  and  ambulatory  limbs  are  wanting  in  the  single  specimen. 

The  striae  on  the  abdominal  segments  are  somewhat  pronounced  but  apparently 
devoid  of  hairs. 

Breadth  of  carapace  2*5  mm.,  length  of  body  8  mm.,  of  carapace  4  mm.,  of  rostrum 
1"5  mm. 

The  specimen  which  has  furnished  the  above  description  is  unfortunately  in  a  very 
imperfect  state  of  preservation.  The  species  is,  however,  distinguished  by  its  small  size, 
the  armature  of  the  gastric  region,  the  prominent  striae,  and  the  narrow  rostrum. 

Habitat. — Station  194,  off  Bauda  Island  ;  depth,  360  fathoms  ;  bottom,  volcanic  mud. 
The  single  specimen  is  apparently  an  adult  male. 

Galathea  sp. 

The  collection  contains  specimens  of  a  Galathea  taken  at  Station  75,  off  the  Azores ; 
depth,  50  to  90  fathoms  ;  bottom,  volcanic  mud  ;  and  at  St.  Vincent,  Cape  Verde  Islands, 
which  I  had  hitherto  referred  to  Galathea  intermedia,  Lilljeborg,  a  Scandinavian  and 
British  species.  It  agrees  with  this  species  in  the  following  respects : — The  carapace  is 
comparatively  smooth,  about  eight  transverse  striae  being  present,  the  first  of  these  (on 
the  gastric  area)  short,  curved,  and  armed  with  two  spinules ;  the  rostrum  possesses  four 
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acute  teeth  on  each  side,  the  first  of  which  is  slightly  smaller  than  the  others ;  the  merus 
of  the  external  maxillipedes  is  longer  than  the  ischium,  and  its  inner  border  is  armed 
with  two  acute  and  subequal  spines  near  the  distal  end.  All  the  specimens  are  imperfect, 
but  several  detached  chelipedes  preserved  in  the  same  bottle,  which  I  believe  belong  to 
this  species,  induce  me  to  regard  it  as  distinct  from  Galathea  intermedia.  The  hand  is 
somewhat  swollen,  and  in  all  cases  the  immobile  finger  is  bent,  so  that  a  hiatus  often  of 
considerable  size  exists  between  the  fincrers,  whereas  in  Galathea  intermedia  the  whole 
chelipede  is  extremely  slender,  and  the  fingers  are  in  contact  along  the  whole  of  their 
inner  margins.  A  closer  examination  also  shows  that  in  the  Challenger  specimens  the 
rostrum  is  slightly  broader,  the  latei-al  teeth  are  of  larger  size,  and  the  terminal  acute 
spine  is  shorter  than  in  Galathea  intermedia.  I  do  not,  however,  feel  justified  in 
assigning  a  new  name  to  the  species,  but  regret  at  the  same  time  that  the  lateness  of 
this  discovery  prevents  me  from  figuring  any  of  the  specimens. 

Genus  Munida,  Leach. 

Munida,  Leach,  Diet.  d.  Sci.  Nat.,  t.  xviii.  p.  52,  1820. 
„        Desiuarest,  Consid.  sur  les  Crust.,  p.  190,  1825. 
„        Dana,  U.S.  Explor.  Exped.,  ■vol.  xiii..  Crust.,  part  i.  p.  478,  1852. 

Bell,  Brit.  Crust.,  p.  206,  1853. 
„        Stimpson,  Proc.  Acad.  Nat.  ScL  Philad.,  p.  70,  1858. 
„        Heller,  Crust,  sudlichen  Europa,  p.  192,  1863. 
,,        Miers,  Catal.  New  Zealand  Crust.,  p.  68,  1876. 

Rostrum  slender  and  styliform,  with  a  well-developed  supraorbital  spine  on  either 
side  of  its  base.  Carapace  with  the  surface  usually  spinulose  and  the  cardiac  area  as  a 
rule  distinctly  circumscribed.  Chelipedes  and  ambulatory  limbs  elongated  and  slender. 
One  or  more  of  the  abdominal  segments  usually  with  a  series  of  spinules  on  the  anterior 
dorsal  margin. 

At  the  date  of  publication  of  the  Histoire  Naturelle  des  Crustaces  only  a  single 
species,  the  common  European  Munida  rugosa  (Fabricius),  was  known  to  science,  which 
Milne-Edwards,  following  the  example  of  many  of  the  older  writers,  placed  in  the  genus 
Galathea.  With  the  exception  of  the  striking  difference  in  the  form  of  the  rostrum 
and  supraorbital  spines,  it  is  evident  that  the  two  genera  share  many  features  in  common. 
Recent  deep-sea  investigations  have  increased  the  number  of  species  from  about  half  a 
dozen  to  upwards  of  thirty,  and  have  shown  at  the  same  time  that  the  genus  has  an 
extended  bathymetrical  distribution,  some  at  least  of  the  species  reaching  a  depth  of  over 
1000  fathoms,  while  the  majority  are  found  most  abundantly  at  depths  varying  from 
100  to  300  fathoms.  The  appendages  of  the  first  abdominal  segment  are  occasionally 
absent  in  the  male.^ 

'  They  are  absent  in  tlie  following  species  -.—M^mida  normani,  Henderson,  Munida  squamosa,  HenierBon,  Munida 
granulata,  Henderson,  and  Munida  scabra,  Henderson. 
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Munida  subrugosa  (White). 

Galathea  subrugosa,  White,  List  Crust.  Brit.  Mus.,  p.  66,  1847  {sine  descr.). 

„  „  Cunningham,  Trans.  Linn.  Soc.  Lond.  (Zool.),  vol.  xxvii.  p.  495,  1871. 

Munida  suhriu/osa,  Dana,  U.S.  E.\pIor.  Exped.,  vol.  xiii..  Crust.,  part  i.  p.  479,  pi.  xxx.  fig.  7, 
1852. 
Miers,  ZooL    "Erebus"  and  "Terror,"   Crust,  p.  3,  pi.  iii.  fig.   2,  1874; 

Catal.  New  Zealand  Crust.,  p.  68,  1876. 
Targioui  Tozzetti,  Crost.  "Magenta,"  p.  234,  pi.  xiii.  fig.  5,  1877. 
„       gregaria,  Miers,  "Alert,"  Crust.,  Proc.  Zool.  Soc.  Lond.,  p.  73,  1881. 
juv.  (?)  Galathea  gregaria,  Fabricius,  Ent.  Syst.,  t.  ii.  p.  473,  1793. 
juv.  (?)  Grimotlt,ea  gregaria,  Leach,  Diet.  d.  Sci.  Nat.,  t.  xviii.  p.  50,  1820. 
„  „  Desmarest,  Consid.  sur  les  Crust.,  p.  188,  1825. 

„  „  Guerin,!  Voy.  "Coquille,"  Crust.,  pi.  iii.  fig.  1,  1830. 

„  „  Milue-Edwards,  Hist.  Nat.  des  Crust.,  t.  ii.  p.  277,  1837;  in  Cuvier,  Regne 

Anim.,  ed.  3,  Crust.,  pi.  xlvii.  fig.  2,  no  date. 
„  „  Dana,  U.S.  Explor.  Exped.,  vol.  xiii.,  Crust.,  part  i.  p.  483,  pi.  xxxi.  fig.  1, 

1852. 
„  ,,  Cunningham,  Trans.  Linn.  Soc.  Lond.  (Zool.),  vol.  xxvii.  p.  496,  1871. 

Habitat. — Station  304,  Port  Otway,  Patagonia ;  depth,  45  fathoms  ;  bottom,  green 
sand.  Several  young  specimens  with  the  total  length  of  body  varying  from  10  mm.  to 
14  mm. 

Station  305a,  Messier  Channel,  Patagonia;  depth,  125  fathoms;  bottom,  blue  mud. 
An  adult  male  and  a  young  female. 

Station  312,  Port  Famine,  Patagonia;  depth,  10  to  15  fathoms;  bottom,  blue  mud. 
A  large  series  of  adult  specimens. 

Gray's  Harbour,  Patagonia.      Several  specimens  from  the  stomach  of  a  fish. 

Station  315,  Port  William,  Falkland  Islands  ;  depth,  5  to  12  fathoms;  bottom,  sand 
and  gravel.  Two  adult  males  and  a  female,  the  latter  with  ova,  also  a  young  specimen 
measuring  13  mm.  in  total  length. 

Station  320,  off"  Monte  Video  ;  depth,  600  fathoms  ;  bottom,  green  sand.  A  male 
specimen  in  a  very  imperfect  state  of  jireservation. 

Munida  subrugosa  is  abundant  in  the  Patagonian  region ;  it  occurs  also  at  the 
Auckland  Islands  (White),  in  the  New  Zealand  seas  (Miers),  and  I  am  enabled  to  record 
the  species  from  the  South  Atlantic  and  a  variety  from  South  Australia.  It  may  be  said, 
indeed,  to  represent  Munida  rugosa  in  the  southern  hemisphere.  In  the  Catalogue  of 
New  Zealand  Crustacea,  and  subsequently  in  a  more  I'ecent  work,  Mr.  E.  J.  Miers  states 
his  conviction  that  the  so-called  Grimothea  gregaria  is  merely  an  immature  stage  of 
this  species,  a  belief  based  on  the  facts  that  the  two  exhibit  many  points  of  similarity  and 
occur  in  the  same  localities.  The  Grimothea  is  moreover  apparently  pelagic  in  habit,  and 
it  may  be  added  that  its  general  appearance  favours  the  theory  of  immaturity.     In  spite 

1  Milne-EJwards  regarded  Guerin's  figure  as  that  of  a  distinct  species,  and  applied  tlie  name  Grimothea  "  Duperreii  " 
to  it 
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of  the  considerable  attention  paid  to  surface  netting,  and  the  fact  that  the  Grimothea  is 
known  to  be  a  common  form,  no  specimens  appear  to  have  been  taken  by  the  Challenger, 
though  two  examjjles,  presumably  from  New  Zealand — labelled  "  Wellington  Museum, "^ — 
are  preserved  in  the  collection.  An  examination  of  the  material  at  my  disposal  in  no 
way  enables  me  to  confirm  Mr.  Miers'  theory,  for  a  number  of  young  specimens, 
undoubtedly  belonging  to  Munida  suhrugosa,  and  taken  on  the  bottom  along  with  that 
sf)ecies,  have  all  the  general  characters  of  the  adult,  and  are  yet  not  more  than  one-third 
the  size  of  ordinary  specimens  of  G i'imotJi,ea ;  nor  have  I  been  able  to  discover  in  these 
any  great  variation  in  the  length  of  the  external  maxillipedes.  It  may,  however,  be 
possible  that  some  of  the  newly  hatched  young  pass  to  the  surface  and  exist  for  a  longer 
or  shorter  period  in  the  Grimothea  state ;  an  examination  of  fresh  specimens  of  the 
latter  can  alone  decide  the  question. 

In  Munida  suhrugosa  a  certain  amount  of  variation  is  noticeable  as  regards  the 
number  and  size  of  the  spines  on  the  carapace,  chelipedes,  and  abdominal  segments,  also 
as  regards  the  length  of  the  rostrum.  In  all  the  specimens  which  I  have  examined  there 
is  considerable  uniformity  in  regard  to  the  external  maxillipedes ;  the  ischium  and  merus 
are  subequal  in  length,  and  their  outer  surface  is  as  a  rule  grooved  longitudinally,  the 
lateral  margins  of  the  former  joint  terminate  distally  in  spines,  and  the  latter  has  usually 
a  single  spine  on  the  inner  margin  and  one  at  the  distal  end  of  the  outer  margin ;  the 
carpus  is  without  a  prominent  lobe.  In  Grimothea  gregaria  the  whole  body  is  soft  and 
adapted  for  a  pelagic  life,  the  abdomen  is  proportionately  narrower,  the  eyes  are  of  larger 
size,  and  the  spines  everywhere  less  strongly  developed.  The  external  maxillipedes  are 
of  great  length  (about  two-thirds  the  length  of  the  body),  and  the  various  joints  are 
smooth  and  flattened ;  the  merus  is  considerably  longer  than  the  ischium,  and  the  carpus 
and  propodus  are  each  provided  with  a  prominent  lobe  on  the  inner  margin,  while  the 
dactylus  is  subovate  in  shape  ;  the  hairs  which  clothe  the  four  terminal  joints  are  of 
considerable  length.  It  cannot,  however,  be  denied  that  the  external  maxillipedes 
furnish  the  only  important  difference  between  the  two  forms,  and  there  can  be  little 
doubt  that  these  organs  are  specially  adapted  for  the  pelagic  life  of  their  owners. 

Munida  suhrugosa  (White),  var.  australiensis,  nov.  (PL  XIII.  fig.  3). 

Characters. — The  median  rostral  spine  appears  to  be  longer  than  usual,  a  character 
probably  common  to  young  specimens  of  the  species.  The  spinules  on  the  carapace  are 
more  numerous  than  in  the  typical  form,  and  arranged  as  follows  : — A  row  of  four  spinules 
stretches  across  the  carapace,  two  being  situated  on  the,  anterior  margin  of  the  cardiac 
area,  and  one  on  the  anterior  margin  of  each  branchial  region  ;  a  single  spinule  is  placed 
on  the  inner  aspect  of  the  area  formed  by  a  splitting  of  the  cervical  groove,  and  a  single 
spinule  is  placed  on  each  hepatic  region  immediately  external  to  the  anterior  gastric  spine 
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(which  lies  behind  the  supraorbital).  In  other  respects  this  variety  cannot  be  distin- 
guished from  the  typical  form  of  Munida  suhrugosa  ;  indeed,  on  examining  a  series  of  the 
latter  nearly  all  the  above-mentioned  spinules  can  be  made  out  in  different  specimens, 
though  I  have  failed  to  see  any  in  which  so  many  were  present  at  the  same  time. 

Habitat— ^isiiion  162,  off  East  Moncceur  Island,  Bass  Strait;  depth,  38  to  40 
fathoms  ;  bottom,  sand.  Several  specimens,  the  majority  of  which  are  females  ;  the 
body  of  the  largest  measures  only  25  mm.  in  length. 

Munida  stimpsoni,  A.  Milne-Edwards  (PI.  XIV.  fig.  1). 

Munida  Stimpsoni,  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  vol.  viii.  No.  1,  p.  47,  1880. 

Habitat. — Station  122,  off  Pernambuco  ;  depth,  350  fathoms;  bottom,  red  mud. 
A  male  specimen  measuring  as  follows  : — Length  of  body  36  mm.,  of  rostrum  5 "6  mm., 
of  chelipede  73  mm. 

The  chelipedes  are  extremely  long  and  slender,  somewhat  scaly,  and  armed  with 
spines  ;  the  propodus  is  more  than  twice  the  length  of  the  carpus,  and  the  fingers  are 
long,  slender,  and  straight.  The  eyes  are  slightly  compressed.  The  rostrum  is  not 
twice  the  length  of  the  supraorbital  spines,  and  all  three  are  slender.  The  gastric 
region  of  the  carapace  is  armed  with  two  pairs  of  spinules  placed  posterior  to  the  supra- 
orbitals, and  a  single  spinule  is  present  on  its  lateral  aspect ;  the  cardiac  area  is  slightly 
elevated  and  bears  a  median  and  two  lateral  spines,  these  last  being  situated  on  the 
confines  of  the  branchial  regions.  The  lateral  margin  of  the  carapace  is  but  slightly 
spinose,  though  the  first  or  postorbital  spine  is  well  developed  ;  two  spinules  are  placed 
near  the  middle  of  the  posterior  margin,  which  is  marked  by  a  line  of  considerable  width. 
The  hairs  on  the  carapace  are  slightly  iridescent.  The  merus  of  the  external  maxillipedes 
possesses  a  single  spine  on  its  inner  margin.  The  ambulatory  limbs  are  slender  and 
slightly  flattened.  The  second,  third,  and  fourth  abdominal  segments  are  armed  with 
spinules  on  the  anterior  margin. 

This  species  appears  to  be  abundant  in  moderately  deep  water  throughout  the  West 
Indies.  It  was  taken  by  the  "  Blake "  at  no  less  than  twenty  stations,  in  depths 
varying  from  62  to  1105  fathoms. 

Munida  miles,  A.  Milne-Edwards. 

Munida  miles,  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  vol.  viii.  No.  1,  [>.  51,  1880. 
„       valida,  S.  L  Smith,  Proc.  U.S.  Nat.  Mus.,  vol.  vi.  No.  1,  p.  42,  pi.  i.  1883. 

Habitat. — Station  122,  oflp  Pernambuco;  depth,  350  fathoms;  bottom,  red  mud. 
Four  males  and  three  females,  one  of  the  latter  with  ova.  The  body  of  the  largest 
specimen  (a  male)  measures  70  mm.  in  length,  and  the  chelipede  83  mm. 
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Two  forms  of  chelipede  are  met  with  in  the  males  of  this  species.  In  the  one  the 
chela  is  narrow,  while  the  fingers  are  slender  and  elongated,  with  their  opposed  margins 
in  contact  throughout ;  in  the  other  the  chela  is  slightly  dilated,  the  fingers  are  broad, 
and  a  distinct  hiatus  exists  between  their  opposed  edges  towaixls  the  proximal  end.  There 
is  reason  to  believe  that  this  sexual  dimorphism  is  of  not  uncommon  occurrence  among 
the  Galatheids  generally.  The  Challenger  specimens  difi'er  from  those  taken  by  the 
"  Blake  "  in  having  the  chelipedes  longer,  the  carapace  slightly  narrower,  and  the  eyes  of 
larger  size,  but  there  is  no  reason  to  suppose  that  they  belong  to  a  difi"erent  species. 

The  types  were  taken  in  the  West  Indies  at  depths  varying  from  37  to  320  fathoms, 
and  the  species  was  afterwards  carefully  described  and  figured  by  Professor  S.  I.  Smith, 
from  specimens  taken  in  deep  water  oflf  the  south  coast  of  New  England  by  the  U.  S. 
Fish  Commission. 


Munida  microphthalma,  A.  Milne-Edwards  (PI.  III.  fig.  4). 

Munida  microplithalma,  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  vol.   viii.  No.   1,  p.    51, 
1880. 

Habitat. — Station  24,  ofi"  Culebra  Island,  West  Indies  ;  depth.  390  fathoms  ;  bottom, 
Pteropod  ooze.  An  adult  male  (figured),  the  body  of  which  measures  32  mm.  in  length, 
and  the  chelipede  42  mm. 

Station  171,  north  of  the  Kermadec  Islands;  depth,  600  fathoms;  bottom,  hard 
ground.     A  young  male. 

Station  343,  near  Ascension  Island  ;  depth,  425  fathoms  ;  bottom,  volcanic  sand.  A 
male  of  small  size. 

This  species  is  distinguished  at  once  by  the  small  size  of  its  eyes,  the  cornese  of 
which  are  but  slightly  dilated  and  of  a  light-brown  hue.  The  gastric  area  of  the  carapace 
is  armed  in  front  with  a  transverse  row  of  spinules,  two  of  which  situated  behind  the 
supraorbitals  are  of  rather  large  size,  while  the  others  vary  in  number  and  size  in  different 
specimens.  The  rostrum  is  about  half  the  length  of  the  carapace  and  is  slightly  upturned 
towards  the  apex,  while  the  supraorbitals  have  a  more  obvious  elevation.  The  lateral 
margins  of  the  carapace  are  distinctly  spinose,  the  first  two  spines  being  of  large  size. 
The  chelipedes  are  of  moderate  length,  and  the  various  joints  (especially  the  merus)  are 
spinose;  the  upper  surface  of  the  hand  is  somewhat  flattened,  and  no  hiatus  exists  between 
the  fingers.  The  merus  of  the  external  maxillipedes  has  a  well-marked  spine  on  the 
inner  margin,  situated  nearer  the  proximal  than  the  distal  end.  The  second  abdominal 
segment  bears  a  transverse  row  of  spinules  on  its  anterior  margin  (these  are  obsolete  in 
the  specimen  taken  at  Station  171). 

This  species  was  taken  by  the  "  Blake  "  at  four  stations  in  the  West  Indies,  the 
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depths  varying  from  573  to  1030  fathoms  ;  its  occurrence  in  the  Pacific  is  a  matter  of 
extreme  interest. 


Munida  spinulifera,  Miers. 

Munida  spimdifera,  Miers,  Crust,  in  Zool.  H.M.S.  "  Alert,"  p.  279,  pi.  x.xxi.  fig.  A,  1884. 

Habitat. — Amboina ;  depth,  1 5  fathoms.  An  imperfect  male  specimen  (without 
chelipedes)  measuring  16  mm.  in  length. 

This  species  is  allied  to  Munida  japonica,  Stimpson,  as  well  as  to  Munida  militaris, 
Henderson.  The  rostrum  is  arcuate  and  more  than  twice  the  length  of  the  supraorbital 
spines.  The  gasti'ic  area  of  the  carapace  is  armed  in  front  with  a  transverse  row  of 
spinules,  about  twelve  or  thirteen  in  number ;  a  spinule  is  also  present  on  each  branchial 
area  immediately  behind  the  cervical  groove.  The  external  maxillipedes  are  somewhat 
pubescent,  and  the  merus  is  armed  with  a  single  spine  near  the  proximal  end  of  its 
inner  margin.  The  second  abdominal  segment  has  several  spinules  on  its  anterior 
margin,  and  a  few  of  very  small  size  also  occur  on  the  third  segment. 

The  types  were  dredged  by  the  "Alert"  in  the  Arafura  Sea  at  a  depth  of  from  32 
to  36  fathoms. 


Munida  spinosa,  Henderson  (PI.  HI.  fig.  3). 

Munida  sjnnosa,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  408,  1885. 

Characters. — The  rostrum  is  about  half  the  length  of  the  carapace  and  slightly 
upturned  towards  the  apex ;  the  supraorbital  spines  are  distinctly  elevated,  with  a 
slight  divergence,  and  extend  a  little  beyond  the  middle  of  the  rostrum.  The  striae  on 
the  surface  of  the  carapace  are  strongly  developed,  and  as  a  rule  without  hairs ;  the 
gastric  area  is  distinctly  circumscribed,  and  bears  in  front  from  six  to  ten  spines  arranged 
in  a  semilunar-shaped  row,  of  which  the  two  largest  are  situated  behind  the  supra- 
orbitals, a  single  spinule  (occasionally  absent)  is  found  on  each  branchial  region 
immediately  behind  the  cervical  groove,  and  a  spine  occurs  in  front  of  this  on  the  area 
formed  by  the  .splitting  of  the  cervical  groove.  The  lateral  margin  of  the  carapace  is 
armed  with  about  seven  well-marked  spines,  two  of  which  are  placed  in  front  of  the 
anterior  division  of  the  cervical  groove  ;  the  first  or  postorbital  is  longer  than  any  of  the 
others. 

The  chelipedes  are  long  and  of  moderate  width,  with  all  the  joints  strongly  spinose, 
the  largest  spines  being,  however,  situated  on  the  merus  ;  the  spines  on  the  upper  surface 
of  the  propodus  are  more  curved  than  usual  and  arranged  in  three  rows ;  the  fingers  are 
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scarcely  equal  in  leugtli  to  the  palm,  slightly  bent  and  comparatively  smooth,  witli  their 
opposed  edges  finely  dentate,  in  contact  almost  throughout,  and  fringed  with  hairs.  The 
ambulatory  limbs  have  the  meral  and  carpal  joints  strongly  spinose,  the  former  on  both 
margins,  the  latter  merely  in  front. 

The  eyes  are  of  large  size  and  somewhat  rounded.  The  various  joints  of  the  antennal 
peduncle  are  spinose,  the  anterior  prolongation  of  the  first  joint  being  of  moderate  length. 
The  ischium  of  the  external  maxillipedes  has  its  inner  margin  terminating  distally  in  one 
or  two  short  stout  spinules,  and  the  merus  is  armed  with  three  spines  on  its  inner  margin, 
the  first  of  large  size,  the  second  of  small  size,  and  the  third  placed  at  the  distal  end ; 
the  outer  surface  of  the  merus  is  obscurely  tubercular. 

The  abdominal  segments  are  comparatively  smooth,  the  second  is,  however,  provided 
with  six  prominent  spines  on  its  anterior  margin. 

Breadth  of  carapace  (of  an  adult  male)  17  mm.,  length  of  body^  43  mm.,  of  carapace 
(not  including  rostrum)  20  mm.,  of  rostrum  9'5  mm.,  of  chelipede  81  mm.,  of  chela 
33  mm.,  of  first  ambulatory  leg  50  mm. 

The  strongly  developed  spiny  armature  of  this  species  distinguishes  it  from  all  other 
members  of  the  genus.  Females  are  of  slightly  smaller  size,  with  the  spines  less  strongly 
developed,  the  chelipedes  narrower,  and  the  rostrum  apparently  slightly  longer  than  in 
males.     In  young  specimens  most  of  the  adult  characters  can  be  recognised. 

Habitat. — Station  145a,  off  Prince  Edward  Island;  depth,  310  fathoms;  bottom, 
volcanic  sand.  Many  specimens,  including  adults  of  both  sexes  and  young ;  some  of  the 
females  are  with  ova. 

Station  320,  off  Rio  de  la  Plata ;  depth,  600  fathoms  ;  bottom,  green  sand.  Several 
specimens,  the  majority  of  which  are  young. 

Munida  normani,  Henderson  (PL  XIII.  fig.  5). 

Munida  Normani,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  408,  1885. 

CJiaracters.- — The  rostrum  is  little  more  than  one-third  the  length  of  the  carapace 
and  horizontal  in  direction ;  the  supraorbital  spines  are  about  two-thirds  the  length  of 
the  rostrum,  with  a  very  slight  upward  inclination.  The  strise  on  the  surface  of  the 
carapace  are  well  marked,  and  but  slightly  pubescent ;  the  gastric  area  is  moderately 
convex,  with  two  spines  in  front  placed  immediately  behind  the  supraorbitals  ;  the  cardiac 
area  is  distinctly  elevated,  and  its  front  margin,  which  is  separated  by  a  depression  from 
the  gastric  area,  bears  a  transverse  row  of  minute  spinules  (not  figured) ;  four  or  five 
spines  are  placed  in  a  longitudinal  row  on  the  boundary  between  each  branchial  region 
and  the  cardiac  area.  The  lateral  margin  of  the  carapace  is  armed  with  about  six  spines 
of  moderate  size  ;  two  of  these,  including  the  first  or  postorbital  which  exceeds  the  others 

'  In  all  the  species  of  Munida  I  take  this  to  exclude  the  rostrum. 

(ZOOL.  CHALL.  ESP, — PAIiT  LXIX. — 1888.)  Zzz  17 
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in  size,  are  situated  in  front  of  the  anterior  division  of  the  cervical  groove.     The  posterio 
margin  of  the  carapace  is  usually  provided  with  two  spines. 

The  chelipedes  are  narrow  and  subcyliudrical,  -nath  the  joints  squamose  and  slightl} 
spiny,  the  spines  being  most  strongly  developed  on  the  merus  ;  the  propodus  (including 
the  immobile  finger)  is  about  three  times  the  length  of  the  carpus,  and  the  spines  are 
confined  to  its  inner  surface  ;  the  fingers  are  remarkably  slender,  and  slightly  curved, 
their  length  being  almost  equal  to  that  of  the  palm,  the  opposed  edges  are  finely  dentate 
and  in  contact  throughout,  though  three  or  four  slightly  more  obvious  teeth  can  be  made 
out  on  the  immobile  finger.  The  amliulatory  limbs  are  flattened ;  the  upper  surface  of 
the  meral,  carpal,  and  propodal  joints  is  squamose,  while  the  two  former  have  their  anterior 
and  posterior  margins  in  addition  spinose  ;  the  dactyli  are  short  and  their  front  margins 
are  finely  crenated. 

The  eyes  are  of  moderate  size  and  slightly  compressed.  The  anterior  prolongation  of 
the  first  antennal  peduncular  joint  is  short,  not  exceeding  the  second  joint.  The  ischium 
and  to  a  slight  extent  also  the  merus  of  the  external  maxillipedes  are  squamose  externally, 
the  inner  border  of  the  first  of  these  joints  terminates  distally  in  a  spine,  and  a  slightly 
larger  one  is  placed  near  the  middle  of  the  corresponding  border  of  the  merus. 

The  second,  third,  and  fourth  abdominal  segments  bear  four  spines  each  on  the 
anterior  margin,  the  two  lateral  of  these  are  almost  obsolete  on  the  fourth  segment,  but 
a  prominent  median  spine  occurs  near  the  posterior  margin  :  the  dorsal  surface  of  the 
fifth  and  sixth  segments  is  squamose. 

Breadth  of  carapace  (of  an  adult  male)  14  mm.,  length  of  body  35  mm.,  of  carapace 
15  mm.,  of  rostrum  6  mm.,  of  chelipede  62  mm.,  of  chela  2G  mm.,  of  first  ambulatory 
leg  44  mm. 

The  subeylindrical  and  scaly  chelipedes,  along  with  the  armature  of  the  car'apace, 
characterise  this  species.  Females  are  of  slightly  smaller  size  than  males,  and  they 
along  with  young  individuals  have  the  various  spines  less  strongl}^  developed ;  in  some 
cases  the  transverse  cardiac  spinules  may  even  be  absent. 

I  have  pleasure  in  dedicating  this  species  to  the  Rev.  Canon  Norman,  w^ell  known 
for  his  labours  among  the  North  Atlantic  Crustacea,  to  whom  I  am  personally  much 
indebted  for  assistance  and  advice,  rendered  when  the  collection  was  first  placed  in  my 
hands. 

Habitat. — Station  173,  ofi"  Matuku,  Fiji  Islands;  depth,  315  fathoms;  bottom,  coral 
mud.     Eleven  specimens,  eight  of  which  are  males. 

Munida  incerta,  n.  sp.  (PI.  XIII.  fig.  4). 

Characters. — The  rostrum  is  about  half  the  length  of  the  carapace  and  slightly 
depressed ;  the  supraorbital  spines  are  about  two-thirds  the  length  of  the  rostrum  and 
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somewhat  bent.  The  strife  on  the  surface  of  the  carapace  are  numerous  and  pul)oscent ; 
the  gastric  area  is  moderately  convex,  with  two  spines  in  front  placed  immediately  behind 
the  supraorbitals ;  the  cardiac  area  is  unarmed  and  almost  flat ;  three  spines  placed  in 
a  longitudinal  row  are  present  on  the  boundary  between  each  branchial  region  and  the 
cardiac  area.  The  lateral  margin  of  the  carapace  bears  five  or  six  spines,  but  with  the 
exception  of  the  first  none  are  of  large  size  ;  the  posterior  margin  is  unarmed. 

The  clielipedes  are  wanting  in  the  single  specimen.  The  ambulatory  limbs  are 
flattened ;  the  upper  surface  of  the  merus,  carpus,  and  propodus  is  covered  with  hair-clad 
scales  of  small  size,  and  the  lateral  margins  of  the  two  former  joints  are  spinose ;  the 
dactyli  are  more  than  half  the  length  of  the  propodi. 

The  eyes  are  of  large  size  and  strongly  compressed,  with  a  fringe  of  long  hairs  passing 
over  the  upper  surface  of  each  cornea.  The  anterior  prolongation  of  the  first  antennal 
peduncular  joint  is  long,  slightly  curved,  and  freely  movable,  forming  a  spine  visible  from 
above  which  lies  external  to  the  eyes.  The  ischium  and  merus  of  the  external  maxilli- 
pedes  are  finely  squamose  externally,  the  former  has  a  short  conical  spine  at  the  distal 
end  of  its  inner  border,  while  the  latter  has  a  single  well-marked  spine  near  the  middle 
of  the  same  border,  and  a  spine  of  smaller  size  at  the  distal  end  of  the  outer  border. 

The  second,  third,  and  fourth  abdominal  segments  are  armed  precisely  as  in  the  last 
species ;  the  dorsal  surface  of  the  fifth  and  sixth  segments,  telson,  and  last  2>air  of 
appendages  is  covered  with  minute  ciliated  scales. 

Breadth  of  carapace  (of  a  female)  17  mm.,  length  of  body  39  mm.,  of  carapace 
16  mm.,  of  rostrum  8  mm.,  of  first  ambulatory  leg  46  mm. 

This  species,  inadvertently  omitted  from  the  diagnoses  of  the  new  species  of 
Galathodea  taken  by  the  Challenger,  is  allied  to  Munida  normani,  from  which,  however, 
it  is  distinguished  by  its  longer  rostrum,  the  difi'erent  form  of  the  cardiac  area  of  the 
carapace,  the  smaller  and  pubescent  scales  on  the  ambulatory  limbs  and  last  abdominal 
segments,  but  above  all  by  the  great  development  of  the  antennal  spine. 

Habitat. — Station  200,  off"  Sibago  Island,  Philippines  ;  depth,  250  fathoms  ;  bottom, 
green  mud.     An  imperfect  female  specimen. 

Munida  squamosa,  Henderson  (PI.  XIII.  fig.  l). 

Munida  sqtiamosa,  Henderson,  Ann.  ami  Mag.  Xat.  Hist.,  ser.  5,  vol.  xvi.  p.  409,  1885. 

Cliaracters. — The  rostrum  is  almost  horizontal  and  a  little  more  than  one-third  the 
length  of  the  carapace  ;  the  supraorbital  spines  are  slightly  curved  and  about  three-fourths 
the  length  of  the  rostrum.  The  strise  on  the  surface  of  the  carapace  are  finely  granulated 
and  slightly  pubescent ;  the  gastric  area  is  convex,  with  a  pair  of  spines  placed 
immediately  behind  the  supraorbitals  ;  the  cardiac  area  is  distinctly  circumscribed,  and 
triangular  in  outline,  with  a  well-developed  median  spine  on  the  anterior  margin  which 
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overhangs  a  narrow  area  posterior  to  the  united  cervical  grooves ;  a  single  spiuule 
(occasionally  absent)  is  present  on  each  branchial  region,  placed  behind  the  cervical 
groove  and  near  the  confines  of  the  cardiac  area.  The  lateral  margin  of  the  carapace  is 
armed  with  about  six  spines,  only  the  first  of  which  reaches  any  considerable  size,  two 
being  situated  in  front  of  the  anterior  division  of  the  cervical  groove.  The  posterior 
margin  of  the  carapace  is  raised,  and  bears  two  sj)ines. 

The  chelipedes  are  moderately  long,  and  the  merus,  carpus,  and  propodus  are  covered 
with  large  almost  smooth  scales,  some  of  which,  on  the  inner  surface  of  the  same  joints, 
more  especially  the  merus,  are  produced  into  spines ;  in  females  and  young  males  the 
chelijjedes  are  narrow  and  cylindrical,  whereas  in  adult  males  the  hand  is  slightly 
dilated;  the  propodus  is  about  two  and  a  half  times  the  length  of  the  carpus  (in  adult 
males  it  is  somewhat  longer)  and  comparatively  few  spines  are  present  on  the  inner 
surface  ;  the  fingers  are  long  and  slender,  being  about  two-thirds  the  length  of  the  palm, 
and  the  tip  of  the  dactylus  fits  in  between  two  small  teeth  at  the  apex  of  the  immobile 
finger ;  in  females  the  fingers  are  straight  and  in  contact  throughout,  with  their  opposed 
edges  finely  crenated,  while  in  adult  males  both — but  especially  the  immobile  finger — 
show  a  prominent  bulging  which  gives  rise  to  a  basal  hiatus,  and  a  single  tubercular 
tooth  is  present  on  the  inner  margin  of  each  along  with  a  dense  clothing  of  stiff  hairs. 
The  ambulatory  limbs  are  similar  to  those  of  Municla  normani,  but  the  scales  are  more 
strongly  developed  and  the  dactyli  are  slightly  longer. 

The  eyes  are  of  large  size,  and  somewhat  compressed,  and  as  in  the  last  two  species 
distinctly  reniform  in  shape.  The  antennal  peduncle  is  pubescent,  and  the  anterior  pro- 
longation of  the  first  joint  is  short.  The  ischium  and  merus  of  the  external  maxillipedes 
are  both  squamose  externally  and  strongly  pubescent ;  the  inner  margin  of  the  former  is 
prolonged  distally  into  a  slender  acute  spine,  while  the  latter  joint  has  a  slightly  larger 
spine  situated  near  the  middle  of  the  same  margin. 

The  second,  third,  and  fourth  abdominal  segments  are  armed  as  in  Municla  normani, 
the  two  lateral  spinules  on  the  fourth  segment  being  occasionally  obsolete ;  the  dorsal 
surface  of  the  fifth  and  sixth  segments,  telson,  and  last  pair  of  appendages,  is  covered  with 
scales  which  are  of  smaller  size  and  more  numerous  than  in  Municla  normani. 

This  species  is  nearly  related  to  Municla  normani,  from  which  it  is  distinguished  by 
the  difi"erent  armature  of  the  cardiac  and  branchial  areas  of  the  carapace,  the  greater 
development  of  the  striae,  the  form  of  the  chelipedes,  and  other  less  important  distinctions. 
The  cardiac  spine  is  uniformly  well  developed  even  in  very  young  individuals.  The  most 
important  sexual  difi'erence  has  abeady  been  referred  to  in  treating  of  the  chela. 

Breadth  of  carapace  (of  an  adult  male)  17  mm.,  length  of  body  45  mm.,  of  carapace 
16"5  mm.,  of  rostrum  6'3  mm.,  of  chelipede  85  mm.,  of  chela  36  mm.,  of  first  ambulatory 
leg  58  mm.     Females  are  apparently  of  slightly  smaller  size  than  males. 

Habitat. — Station  219,  north  of  Papua;  depth,  150  fathoms;    bottom,  coral  mud. 
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About  twenty  specimens  were  taken,  two  of  which  are  females  with  ova ;  one  has 
the  carapace  swollen  laterally  from  the  presence  of  a  Bopyrid  in  the  branchial  chamber, 
and  another  has  a  Sacculinid  attached  to  the  under  surface  of  its  abdomen. 


Munida  granulata,  Henderson  (PI.  XIV.  fig.  3). 

Munida  granulafa,  Henderson,  Ann.  and  Mag.  N;>t.  Hist.,  ser.  5,  vol.  xvi.  p.  409,  1885. 

Characters. — The  rostrum  is  slightly  more  than  one-fourth  the  length  of  the  carapace 
and  twice  the  length  of  the  supraorbital  spines  ;  all  three  are  distinctly  upturned.  The 
carapace  is  covered  everywhere  with  granulations,  some  of  which  are  compound,  and  with 
hairs,  but  transverse  striae  are  not  defined  ;  the  gastric  area  is  moderately  convex,  with  a 
pair  of  spines  placed  behind  the  supraorbitals,  though  separated  by  a  slightly  wider 
interval,  and  a  median  spine  of  larger  size  near  the  posterior  limit  of  the  area,  while  a  iaw 
spinules  occur  on  the  lateral  surfaces ;  the  cardiac  area  is  triangular  in  outline,  and  some- 
what elevated,  with  a  median  row  of  three  spinules,  the  first  of  which,  situated  on  the 
anterior  margin,  is  most  prominent  ;  several  spinules  are  found  on  the  branchial  regions, 
the  best  marked  being  three  or  four  which  occur  near  the  confines  of  the  cardiac  area. 
The  lateral  border  of  the  carapace  bears  five  or  six  spines,  none  of  which  are  of  large  size, 
with  the  exception  of  the  postorbital,  which  from  its  position  can  scarcel}'  be  included  in 
this  border ;  the  posterior  margin  is  distinctly  raised,  with  a  number  of  equidistant 
spinules,  all  of  which  may  be  obsolete,  though  the  central  one  is  slightly  larger  than  the 
others  and  usually  present. 

The  chelipedes  are  long  and  subcylindrical,  and  the  merus,  carpus,  and  propodus  are 
covered  with  flattened  granulations  which  tend  to  become  squamose  on  the  last  of  these 
joints,  while  the  merus  and  carpus,  especially  the  former,  are  slightly  spinose  on  the 
inner  surface.  The  chela  is  slightly  more  than  twice  the  length  of  the  carpus  ;  the 
fingers  are  slender  and  almost  equal  in  length  to  the  palm,  with  a  slight  incurvation, 
their  outer  and  inner  surfaces  are  faintly  carinated,  and  the  opposed  edges  finely  crenated  ; 
the  dactylus  extends  beyond  the  tip  of  the  immobile  finger,  and  its  slender  apex  fits  in 
between  two  minute  teeth  at  the  end  of  the  latter.  In  male  specimens  the  fingers  are 
somewhat  bent,  the  dactylus  being  slightly  curved  upwards,  and  a  narrow  hiatus  is  left 
between  the  two,  at  either  end.  The  ambulatory  limbs  are  remarkably  slender,  and  the 
meral,  carpal,  and  propodal  joints  are  granulated,  the  first  of  these  also  has  a  series  of 
spines  on  the  anterior  border  ;  the  dactyli  are  long,  slender,  and  somewhat  curved. 

The  eyes  are  of  moderate  size  and  considerably  flattened,  a  series  of  hairy  "  lashes," 
extending  over  the  cornese  from  both  the  upper  and  lower  margins  of  the  peduncle.  The 
antennal  spine  is  pubescent  and  remarkably  long,  exceeding  the  whole  j)eduncle  in 
length,  while  the  second  joint  is  prolonged  into  a  similar  spine  of  almost  equal  length  : 
both  spines  are  visible  from  above  lying  internal  to  the  antenna.     The  antennal  flagellum 
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is  pubescent  and  extremely  short,  not  exceeding  the  carapace  in  length.  The  ischium  and 
merus  of  the  external  maxillipedes  are  tuberculate  externally,  the  inner  margin  of  the 
former  is  prolonged  distally  into  an  acute  spine,  while  the  latter  is  armed  with  a  small 
spine  near  the  middle  of  its  inner  border,  and  a  few  minute  spinules  on  the  outer 
border. 

The  second  and  third  abdominal  segments  bear  six  spinules  each,  four  of  which  are 
arranged  on  the  anterior  and  two  near  the  posterior  margin,  the  third  segment  bears 
five  spinules,  a  mesial  one  being  present  on  the  posterior  margin,  which  is  somewhat 
prominent.  A  considerable  variation  is  seen  in  the  number  of  these  abdominal  spinules, 
though  in  no  case  are  all  obsolete.  The  fifth  and  sixth  segments,  and  to  a  certain 
extent  the  telson  also,  are  covered  externally  with  small  setigerous  scales. 

This  sjDecies  is  characterised  by  the  short  rostrum,  the  absence  of  striae  from  the 
carapace,  the  extremely  short  antenna!  flagellum,  the  two  prominent  antennal  spines, 
and  certain  less  striking  features,  as  the  armature  of  the  carapace,  chelipede,  and  other 
parts. 

Breadth  of  carapace  (of  an  adult  male)  11 '.5  mm.,  length  of  body  32  mm.,  of  carapace 
12  mm.,  of  rostrum  3  mm.,  of  chelipede  65  mm.,  of  chela  27'5  mm.,  of  first  ambulatory 
les  42  mm. 

Habitat. — Station  173,  oS"  Matuku,  Fiji  Islands;  depth,  315  fathoms;  bottom, 
coral  mud.  Six  males  and  three  females,  one  of  the  latter  with  ova ;  two  specimens 
have  Sacculinids  adhering  to  the  under  surface  of  the  abdomen. 

Munida  scabra,  Henderson  (PI.  XV.  fig.  1). 

Munida  scabra,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  409,  1885. 

Characters. — The  rostrum  is  less  than  one-fourth  the  length  of  the  carapace,  and  not 
twice  the  length  of  the  supraorbital  spines ;  all  three  are  distinctly  upturned.  The 
carapace  is  slightly  pubescent,  and  covered  everywhere  with  minute  spinules  which  tend  to 
be  arranged  in  transverse  rows  ;  the  gastric  area  is  well  defined,  and  bears  a  pair  of  spines 
behind  the  supraorbitals  and  a  median  spine  near  the  posterior  margin  ;  the  cardiac 
area  is  somewhat  triangular  in  outline,  with  three  rather  prominent  curved  spines 
arranged  in  the  median  line  ;  the  branchial  area  bears  three  or  four  spines  near  the 
branchio-cardiac  boundary.  The  lateral  border  of  the  carapace  is  armed  with  nine 
spines,  only  the  first  two  of  which  reach  any  considerable  size  ;  the  posterior  border  is 
distinctly  raised,  with  a  median  spine  and  numerous  spinules  on  either  side. 

The  chelipedes  are  shorter  but  in  other  respects  similar  to  those  of  the  last  species; 
the  joints  are,  however,  covered  with  well-marked  flattened  and  glabrous  scales,  the 
anterior  margins  of  which  are  pubescent.  The  fingers  are  slender  and  cross  one  another 
at  the  tips,  the  dactylus  is  slightly  bent  upwards  in  male  specimens,  but  no  hiatus  exists 
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between  the  two ;  the  opposed  edges  are  finely  dentate,  and  the  dactylus  bears  in 
addition  three  or  four  equidistant  tubercular  teeth  of  small  size.  The  ambulatory  limbs 
are  slender,  and  the  meral,  carpal,  and  propodal  joints  are  squamosc,  the  two  first 
of  these  also  with  their  margins  spinose ;  the  dactyli  are  moderately  long,  and  but 
slightly  curved. 

The  eyes  are  similar  to  those  of  the  last  species,  though  separated  by  a  wider  interval. 
The  antennal  spine  is  pubescent  and  extremely  long,  projecting  for  a  considerable  distance 
in  front  of  the  eyes  ;  the  anterior  prolongation  of  the  second  joint  is  short,  not  exceeding 
the  joint  itself  in  length ;  the  antennal  flagellum  is  slender  and  of  moderate  length. 
The  ischium  and  merus  of  the  external  maxillipedes  are  squamose  externall}',  and  in 
other  respects  similar  to  those  of  Munida  (jranulata,  though  the  spine  on  the  inner 
margin  of  the  merus  is  slightly  larger  than  in  the  last  species. 

The  second,  third,  and  fourth  abdominal  segments  are  armed  as  in  Munida 
granulata;  the  spines  are,  however,  more  strongly  developed.  The  fifth  and  sixth 
segments  are  glabrous  externally,  and  crossed  by  curved  concentric  lines. 

This  species  is  in  many  respects  closely  allied  to  the  last ;  it  can,  however,  be  at  once 
distinguished  from  Munida  granulata,  which  is  a  smaller  species,  by  the  substitution  of 
sj)inules  for  granules  on  its  carapace,  the  shorter  chelipedes,  the  absence  of  a  second 
lengthy  antennal  prolongation,  and  the  peculiar  markings  on  the  fifth  and  sixth 
abdominal  segments. 

Breadth  of  carapace  (of  an  adult  male)  14  mm.,  length  of  body  36  mm.,  of  carapace 
14  mm.,  of  rostrum  3  mm.,  of  chelipede  59  mm.,  of  chela  24"5  mm.,  of  first  ambulatory 
leg  44  mm.     Female  specimens  appear  to  be  very  slightly  inferior  in  size  to  males. 

Habitat. — Station  192,  ofi'  Little  Ki  Island;  depth,  140  fathoms;  bottom,  blue 
mud.  Nine  females,  one  with  ova,  and  six  males ;  one  specimen  has  a  Sacculinid 
attached  to  the  abdomen. 

Munida  'proxima,  Henderson  (PI.  XIII.  fig.  2). 

Munida proxima,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  410,  1885. 

Characters. — The  rostrum  is  less  than  one-fourth  the  length  of  the  carapace,  and  not 
twice  the  length  of  the  supraorbital  spines,  with  its  basal  portion  broad  and  the  terminal 
part  slightly  upturned ;  the  supraorbitals  are  horizontal  in  direction.  The  carapace  is 
slightly  pubescent  and  covered  everywhere  with  minute  spinules,  arising  from  short 
transverse  ridges  on  the  posterior  half,  which  do  not,  however,  form  strige  passing 
from  side  to  side ;  the  gastric  area  is  well  defined,  and  its  surface  is  clothed  with  small 
though  distinct  scales  which  are  slightly  pubescent  and  give  off  a  median  spinule  in 
front,  a  pair  of  spines  are  placed  behind  the  supraorbitals,  but  there  is  no  trace  of  a 
posterior  median  spine ;  the  cardiac  area  is  distinctly  triangular  in  outline  and  armcil 
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as  in  the  lasb  species,  but  the  spines  are  in  some  specimens  at  least  more  bluntly 
tuberculate ;  the  branchial  area  has  one  or  two  small  spines  in  front  near  its  junction 
with  the  cardiac  area,  and  some  of  the  ordinary  spinules  of  the  carapace  in  this  vicinity 
are  slightly  enlarged.  The  lateral  border  of  the  carapace  bears  a  row  of  spinules 
continued  back  almost  to  the  posterior  margin,  and  of  which  the  first  eight  or  nine 
are  of  moderate  size,  the  first  or  postorbital  greatly  exceeds  all  the  others ;  the  posterior 
border  is  distinctly  raised  l^ut  with  the  exception  of  a  very  minute  median  spinule  is 
unarmed. 

The  chelipedes  l^ear  a  general  resemblance  to  those  of  Miinida  granulata,  but  the 
joints  are  covered  with  distinct  overlapping  scales,  the  margins  of  which  are  ciliated. 
The  fingers  are  slender  and  straight  in  the  female,  agreeing  closely  with  those  of  Munida 
scahra.  The  ambulatory  limbs  are  slender,  with  the  meral,  carpal,  and  propodal  joints 
subsquamose,  and  the  first  of  these  with  both  margins  spiny,  the  spines  being  more 
strongly  developed  anteriorly ;  the  dactyli  are  moderately  curved,  and  more  slender  than 
in  either  of  the  preceding  species. 

The  eyes  are  flattened,  with  the  cornese  overhung  by  long  iridescent  "  lashes."  The 
antennal  spine  is  long  and  pubescent  as  in  the  last  species,  projecting  considerably 
beyond  the  eyes  ;  the  anterior  prolongation  of  the  second  joint  is  bent  forwards  but  does 
not  exceed  the  joint  itself  in  length.  The  ischium  and  merus  of  the  external  maxillipedes 
are  distinctly  squamose  externally,  and  armed  as  in  Munida  scahra. 

The  second,  third,  and  fourth  abdominal  segments  are  armed  as  in  the  two  preceding 
species.  The  fifth  and  sixth  segments  agree  as  to  the  markings  on  their  dorsal  surface 
with  Munida  scahra. 

This  species  is  distinguished  from  Mtmida  scahra,  to  which  it  is  in  many  respects 
closely  related,  by  its  smaller  size,  the  less  upturned  rostrum,  the  presence  of  scales  on 
the  gastric  area,  and  the  absence  of  a  posterior  median  spine  from  this  region,  the  rudi- 
mentary state  of  the  spinules  on  the  posterior  margin  of  the  carapace,  and  the  more 
slender  dactyli  of  the  ambulatory  limbs. 

Breadth  of  carapace  (of  an  adult  female)  9  mm.,  length  of  body  24  mm.,  of  carapace 
9  mm.,  of  rostrutn'2'3  mm.,  of  chelipede  41  mm.,  of  chela  17  mm.,  of  first  ambulatory  leg 
30  mm. 

Hahitat. — Station  219,  north  of  Papua;  depth,  150  fathoms;  bottom,  coral  mud. 
Three  adult  female  specimens,  one  with  ova. 

The  three  preceding  species  agree  with  one  another  in  the  possession  of  certain  some- 
what abnormal  features,  such,  for  instance,  as  the  flattened  ciliated  eyes,  the  short 
acuminate  rostrum,  the  replacement  of  the  striae  on  the  carapace  by  short  rows  of 
granules  or  spinules,  and  the  great  elongation  of  the  antennal  spines.  Not  one  of  these 
characters  is,  however,  peculiar  to  the  three  species  in  question. 
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Mimida  militaris,  Henderson  (PI.  XIV.  figs.  2,  5). 

Munida  militarix,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  410,  188.5. 
„       vitiensis,  Henderson,  loe.  at.,  p.  410,  1885. 

Characters. — The  rcstrum  is  usually  about  half  the  length  of  the  carapace  (but  shows 
considerable  variation  in  this  respect),  with  a  slight  double  curve,  the  basal  half  being 
slightly  convex  above,  while  the  apical  half  is  distinctly  upturned ;  the  supraorbital 
spines  are  usually  about  half  the  length  of  the  rostrum.  The  transverse  striae  of  the 
carapace  vary  greatly  in  different  specimens,  but  are  as  a  rule  well  developed,  and  fringed 
with  short  hairs ;  in  some  cases  they  are  even  granulated.  The  gastric  area  is  armed  in 
front  with  a  prominent  curved  row  of  spinules,  two  of  which  placed  behind  the  supra- 
orbitals are  somewhat  larger  than  the  others,  and  the  posterior  spinule  at  each  end  of  the 
row  is  also  somewhat  conspicuous,  and  situated  nearly  halfway  back  on  the  area,  near 
the  confines  of  the  hepatic  region  ;  the  rostrum  is  itself  continued  backwards  for  some 
distance,  and  a  minute  spinule  is  found  on  either  side  near  its  ]DOsterior  termination,  and 
internal  to  the  largest  spinule  of  the  gastric  row ;  occasionally  also  there  is  a  third  spinule 
of  very  small  size,  placed  in  the  median  line.  The  area  enclosed  by  the  bifurcation  of  the 
cervical  groove  bears  two  or  three  spinules,  one  of  which  is  somewhat  prominent,  while  the 
others  may  be  absent,  and  a  single  spinule  is  also  often  present  on  the  anterior  margin  of 
each  branchial  area  immediately  behind  the  posterior  branch  of  the  cervical  groove,  and 
near  the  anterior  and  outer  limit  of  the  cardiac  region ;  the  cardiac  area  is  but  slightly 
marked  and  completely  unarmed.  The  antero-lateral  or  orbital  border  of  the  carapace  is 
straight  and  slightly  oblique,  as  in  Munida  miles,  A.  Milne-Edwards ;  the  lateral  border 
bears  from  six  to  nine  spines,  the  first  of  which  is  of  considerable  length  and  directed 
forwards  ;  the  posterior  border  is  unarmed. 

The  eyes  are  of  large  size  and  but  slightly  flattened,  with  the  upper  fringe  of  cilia 
frequently  well  marked ;  the  pigmentation  of  the  cornese  shows  considerable  variation  in 
intensity.  The  antennal  spine  is  of  moderate  length ;  the  second  joint  of  the  peduncle 
bears  two  lateral  distal  spines,  the  inner  of  which  is  considerably  produced.  The  ischium 
and  merus  of  the  external  maxillipedes  are  granulated  externally,  the  inner  margin  of  the 
latter  bears  two  spines,  one  of  large  size  situated  near  the  proximal  end,  the  other  (of 
small  size  and  not  always  present)  at  the  distal  end,  with  frequently  a  few  minute 
irregularities  between  the  two. 

The  chelipedes  are  of  moderate  length,  but  in  some  males  are  even  elongated.  The 
merus  and  carpus  are  pubescent,  and  armed  with  spines — some  of  considerable  size—on 
their  upper  and  inner  surfaces,  two  spines  at  the  distal  end  and  on  the  ujDper  surface  of 
the  merus  being  larger  than  the  others ;  the  propodus  is  slightly  pubescent  on  its  upper 
sm-face,  and  three  rows  of  short  spines  are  present,  arranged  in  median  and  marginal 
series ;  the  fingers  are  straight  and  about  equal  in  length  to  the  palm,  with  their  opposed 
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edges  minutely  dentate  and  in  close  contact ;  the  dactylus  has  a  short  curved  apex, 
which  folds  over  a  corresponding  process  on  the  immobile  finger,  and  the  latter  has  a 
spine  on  its  outer  margin  near  the  proximal  end.  The  meri  and  carpi  of  the  ambulatory 
limbs  are  pubescent  and  spiny,  the  spines  placed  at  the  distal  ends  of  these  joints  being 
of  considerable  size  ;  the  posterior  margin  of  the  propodi  bears  a  row  of  horny  spinules, 
and  the  dactyli  are  but  slightly  curved,  each  terminating  in  a  short,  yellow,  horny 
claw. 

The  second  abdominal  segment  bears  a  transverse  row  of  spinules  (usually  ten  in 
number)  on  its  anterior  margin,  the  two  nearest  the  middle  line  being  separated  by  a 
considerable  interval ;  the  remaining  abdominal  segments  are  comparatively  smooth  and 
glabrous,  with  but  few  transverse  impressions. 

Breadth  of  carapace  (of  an  adult  male)  12  mm.,  length  of  body  31  mm.,  of  carapace 
14  mm.,  of  rostrum  6  mm.,  of  chelipede  47*5  mm.,  of  chela  21  mm.,  of  first  ambulatory 
leg  32  mm. 

The  close  similarity  of  this  species  to  Munida  miles,  A.  Milne-Edwards,  is  at  once 
apparent.  It  is  distinguished  from  the  above-named  Atlantic  species  by  its  smaller  size 
and  the  stronger  development  of  the  gastric  row  of  spinules,  though  in  Munida  miles  the 
two  spines  situated  behind  the  supraorbitals  are  of  much  larger  size ;  in  the  latter  species 
also  the  chelipedes  are  more  elongated,  and  armed  with  a  greater  number  of  spines,  whUe 
spinules  are  present  on  the  second  and  third  abdominal  segments,  and  in  some  cases  even 
on  the  fourth.  In  Munida  spinulifera,  Miers,  a  small  species,  which  is  also  character- 
ised by  the  presence  of  a  gastric  row  of  spiniiles,  the  supraorbitals  are  much  shorter,  the 
striae  on  the  carapace  are  more  densely  pubescent,  and  the  second  and  third  abdominal 
segments  are  spinulose.  A  closer  examination  of  the  specimens,  and  a  wider  knowledge 
of  the  individual  variations  to  which  certain  species  of  Munida  are  subject,  has  shown 
that  the  form  which  1  designated  Muyiida  vitiensis  must  be  united  with  the  species  in 
question.  I  have  also  deemed  it  safer  to  rank  Munida  curvirostris  as  a  variety  rather 
than  as  a  distinct  species. 

Habitat. — Station  173,  ofi"  Matuku,  Fiji;  depth,  315  fathoms;  bottom,  coral  mud. 
Five  specimens,  two  of  which  are  females  with  ova. 

Station  192,  ofi^  Little  Ki  Island;  depth,  140  fathoms;  bottom,  blue  mud.  A  female 
with  ova  and  a  young  female  ;  in  these  the  following  somewhat  abnormal  characters  are 
noticeable : — The  rostrum  is  longer  than  usual,  the  carapace  is  comparatively  smooth  and 
glabrous  (though  the  various  spinules  are  present),  the  chelipedes  are  short  and  slim,  and 
the  spinules  on  the  second  abdominal  segment  are  almost  obsolete.  The  specimens  are, 
I  think,  in  spite  of  these  differences,  undoubtedly  referable  to  this  species. 
Amboiua,  100  fathoms.     An  adult  male. 
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Munida  militaris,  Henderson,  var.  curvirostris,  Henderson  (PI.  HI.  fig.  7). 

Munida  curvirostris,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  412,  1885. 

Characters. — The  rostrum  is  more  than  half  the  length  of  the  carapace,  above  the 
level  of  which  it  is  distinctly  curved,  with  the  proximal  half  not  convex  above ;  the 
supraorbitals  are  about  half  the  length  of  the  rostrum  and  but  slightly  upturned.  The 
spines  of  the  gastric  row  are  fewer  in  number  than  in  the  typical  form,  and  the  pair 
behind  the  supraorbitals  are  of  larger  size ;  the  lateral  gastric  spinule  is  of  small  size,  and 
the  remainder  of  the  carapace  is  unarmed. 

The  eyes  are  of  large  size,  with  the  cornese  of  a  light  brown  colour.  The  chelipedes 
are  short,  with  the  spines  strongly  developed,  especially  the  pair  at  the  distal  end  of  each 
merus. 

The  spinules  on  the  second  abdominal  segment  are  few  in  number,  and  the  submedian 
pair  considerably  larger  than  the  others. 

Habitat. — Station  200,  off  Sibago,  Philippines ;  depth,  250  fathoms  ;  bottom,  green 
mud.     An  adult  male  measuring  25  mm.  in  length  (not  including  the  rostrum). 

Station  210,  oflF  Zebu,  Philippines  ;  depth,  375  fathoms  ;  bottom,  blue  mud.  An  adult 
female  measuring  20  mm.  in  length. 

Munida  hasivelli,  Henderson  (PI.  HI.  figs.  5,  56).^ 

Munida  Hasivelli,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  411,  1885. 

Characters. — The  rostrum  is  about  half  the  length  of  the  carapace  and  twice  the 
length  of  the  supraorbital  spines ;  all  three  are  slightly  curved,  and  the  rostrum  is 
upturned  towards  its  apex.  The  strise  on  the  carapace  are  well  marked,  and  finely 
granulated,  the  hairs  with  which  they  are  fringed  being  somewhat  numerous  ;  the  gastric 
area  possesses  a  pair  of  spines  immediately  behind  the  supraorbitals,  as  well  as  a  second 
pair  placed  behind  the  former,  several  spinules  are  present  towards  the  lateral  margins, 
and  two  of  very  small  size  are  situated  between  the  fii-st  pair  of  spines ;  the  cardiac  area  is 
unarmed  and  but  poorly  defined ;  a  few  spinules,  including  one  of  rather  large  size,  are 
present  on  the  branchial  region,  behind  the  cervical  groove  and  near  the  outer  border  of 
the  cardiac  area,  while  one  or  two  spinules  occur  on  the  space  between  the  two  branches  of 
the  cervical  groove,  in  which  part  the  strise  have  assumed  a  squamose  appearance.  The 
lateral  border  of  the  carapace  bears  six  or  seven  spines,  which  decrease  in  size  from  before 
backwards ;  the  posterior  margin  is  unarmed,  but  distinctly  granulated. 

The  chelipedes  are  absent  in  the  single  adult  specimen  f  in  young  individuals  they  are 

'  Fig.  5«  represents  the  chela  of  a  specimen  from  Station  173,  which  must,  I  think,  be  ranked  ■n'ith  Munida 
militaris. 

2  They  are  represented  in  the  figure  and  were  doubtless  lost  when  the  drawing  was  being  executed. 
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slender  and  moderately  spiny,  with  the  fingers  narrow,  scarcely  equal  in  length  to  the 
palm,  and  in  contact  throughout.  The  ambulatory  limbs  are  slightly  flattened,  and 
pubescent  above,  the  meral  joints  being  in  addition  somewhat  scaly ;  the  dactyli  are 
moderately  curved  towards  their  apices,  and  a  few  horny  spinules  are  present  on  the 
posterior  margin. 

The  eyes  are  of  moderate  size  and  slightly  flattened,  while  a  series  of  long  and  pro- 
minent hairy  "lashes"  extend  over  the  cornese  from  both  the  upper  and  lower  margins. 
The  antennal  spine  is  of  moderate  length,  not  exceeding  the  second  joint  of  the  peduncle, 
which  last  is  armed  with  two  prominent  spines  on  its  inner  border,  and  one  on  the  outer. 
The  ischium  and  merus  of  the  external  maxillipedes  are  clothed  externally  with  pubescent 
scales,  the  inner  margin  of  the  former  joint  terminates  distally  in  a  short  obtuse  spine, 
while  the  latter  possesses  three  spines  on  its  inner  margin,  one  being  situated  at  the  distal 
end,  another  near  the  middle,  and  a  third  of  smaller  size  between  the  two,  in  addition  to 
an  acute  spine  of  small  size  at  the  distal  end  of  the  outer  margin. 

The  second  abdominal  segment  bears  from  six  to  eight  spinules  on  the  anterior  dorsal 
margin.  The  transverse  strise  are  smooth  and  polished,  though  fringed  with  hairs ;  on 
the  sixth  segment  they  are  somewhat  broken  up. 

This  species  is  closely  allied  to  Munida  militaris,  Henderson,  from  which  it  may  be 
distinguished  by  the  presence  of  a  second  pair  of  gastric  spines,  and  the  pronounced 
"  lashes  "  overhanging  the  cornese.  I  have  named  it  after  Mr.  W.  A.  Haswell,  in  recogni- 
tion of  the  assistance  I  have  derived  from  his  work  on  the  Australian  Crustacea. 

Breadth  of  carapace  (of  an  adult  male)  9  mm.,  length  of  body  25  mm.,  of  carapace 
11  mm.,  of  rostrum  6  mm.,  of  first  ambulatory  leg  28  mm. 

Habitat. — Station  163A,  ofi"  Twofold  Bay,  Australia;  depth,  150  fathoms;  bottom, 
green  mud.     One  male  and  three  young  specimens. 

Munida  inornata,  Henderson  (PI.  XIV.  fig.  6). 

Munida  inornata,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  411,  1885. 

Characters. — The  rostrum  is  more  than  half  the  length  of  the  carapace,  and  three 
times  the  length  of  the  supraorbital  spines ;  all  three  are  slightly  upturned,  and  the 
rostrum  is  somewhat  flattened  from  side  to  side.  The  carapace  is  crossed  by  fairly 
numerous  and  prominent  granulated  pubescent  striae ;  the  gastric  area  is  moderately 
convex,  and  is  armed  in  front  with  a  transverse  row  of  spinules — ten  or  twelve  in 
number — of  which  only  the  two  placed  behind  the  supraorbitals  attain  any  considerable 
size  ;  the  posterior  pai-t  of  the  gastric  area  is  mapped  out  as  an  oval  patch,  circumscribed 
in  front  by  a  line  passing  between  the  two  cervical  grooves,  and  posteriorly  by  the 
grooves  themselves  at  the  point  where  they  unite ;  the  cardiac  area  is  not  defined,  and  it, 
as  well  as  the  remaining  surface  of  the  carapace,  is  unarmed.     The  lateral  border  of  the 
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carapace  is  deeply  notched  near  its  anterior  end  by  the  cervical  groove,  in  front  of  which 
there  is  the  well-marked  postorbital  sj^ine,  while  behind  about  five  minute  spinules  can  be 
made  out ;  the  posterior  margin  is  unarmed. 

The  chelipedes  are  slender  and  elongated,  more  especially  in  the  male,  in  which  they 
are  about  one  and  a  half  times  the  length  of  the  body,  whereas  in  females  they  about 
equal  that  length ;  the  joints  are  covered  with  raised  pubescent  scales,  most  prominent 
on  the  upper  surface,  and  several  spinules  are  present  on  the  inner  margin,  and,  to  a 
lesser  extent,  on  the  upper  surface  of  the  merus,  carpus,  and  propodus.  The  chela  is 
about  twice  the  length  of  the  carpus,  and,  in  addition  to  three  spinules  present  on  the 
inner  margin,  there  is  a  fourth  on  the  outer  border,  near  the  base  of  the  immobile  finger. 
The  fingers  are  slender,  more  particularly  in  the  male,  and  their  opposed  edges,  which 
are  densely  clothed  with  short  hairs,  are  in  contact;  the  apices  cross  one  another,  and  that 
of  the  dactylus  is  bispinose,  while  the  immobile  finger  is  trispinose.  The  ambulatory 
limbs  are  moderately  slender,  and  the  meral,  carpal,  and  propodal  joints  are  subsquamose  ; 
the  fijst  two  of  these  joints  also  have  a  series  of  spines  on  their  anterior  border,  and  a 
row  of  delicate  spinules  is  present  on  the  posterior  margin  of  the  propodi.  The  dactyli 
are  slender,  and  but  slightly  curved. 

The  eyes  are  of  moderate  size  and  considerably  flattened,  with  well-developed 
"  lashes  "  ;  and  there  are  also,  in  addition,  two  distinct  rows  of  cilia  on  the  upper  surface 
of  the  peduncle.  The  antennal  spine  does  not  extend  beyond  the  distal  end  of  the 
second  joint  of  the  peduncle,  and  the  latter  joint  is  provided  with  two  spines,  on  either 
side  of  the  distal  end,  and  a  spinule  on  the  inner  margin.  The  ischium  and  merus  of  the 
external  maxillipedes  are  comparatively  smooth  externally,  and  the  latter  is  pubescent ; 
the  merus  bears  a  spinule  on  either  side  at  the  distal  end,  and  a  prominent  acute  spine 
near  the  middle  of  its  inner  border. 

The  second  abdominal  segment  bears  two  minute  spinules,  both  of  which  may  in 
some  cases  be  obsolete.  The  striae  are  smooth  and  glabrous,  with  the  hairs  short,  but 
there  is  a  tendency  towards  a  scale-like  arrangement  on  the  last  two  segments. 

This  species  is  allied  to  Munida  militaris,  from  which  it  is  separated  by  the  short 
supraorbitals,  the  form  of  the  eyes,  the  armature  of  the  carapace  and  first  abdominal 
segment,  and  the  more  slender  chelipedes.  The  two  approach  one  another  in  so  many 
respects  that  it  is  possible  a  larger  series  of  specimens  from  different  localities  might 
show  Munida  inornata  to  be  only  a  variety  of  the  former.  It  also  bears  some  resem- 
blance to  Munida  constricta,  A.  Mdne-Edwards,  a  species  in  which  there  are,  however, 
only  two  gastric  spines. 

Breadth  of  carapace  (of  an  adult  male)  8  mm.,  length  of  body  19  mm.,  of  carapace 
9  mm.,  of  rostrum  5  mm.,  of  chelipedc  40  mm.,  of  chela  15"5  mm.,  of  first  ambulatory 
leg  22 '5  mm. 

Habitat. — Station  219,  north  of  Papua;  depth,  150  fathoms;  bottom,  coral  mud. 
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A  male  and  two  females,  one  of  the  latter  with  similar  parasites  to  those  occurring  on 
Galathea  pusilla,  Henderson. 

Munida  sancti-pauli,  Henderson  (PI.  UI.  fig.  6). 

Munida  sancti-pauli,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  jx  411,  1885. 

Characters. — The  rostrum  is  about  half  the  length  of  the  carapace,  and  more  than 
twice  the  length  of  the  supraorbitals,  which  are  slightly  upturned  and  situated  close 
together.  The  carapace  is  glabrous,  and  the  striae  comparatively  few  in  number,  though 
fringed  with  short  hairs ;  the  gastric  area  exhibits  but  little  convexity,  and  is  armed 
with  a  transverse  row  of  from  six  to  eight  spinules  placed  parallel  to  the  frontal  margin, 
of  which  the  second  on  either  side  (counting  from  the  middle  line)  slightly  exceeds  the 
others  in  size ;  the  cardiac  area  is  unarmed  and  scarcely  defined ;  three  small  spinules 
occur  on  the  branchial  area,  two  of  these  being  situated  on  the  portion  immediately 
posterior  to  the  anterior  division  of  the  cervical  groove.  The  lateral  margin  of  the 
carapace  is  armed  with  seven  comparatively  large  spines,  of  which  the  two  in  front  of 
the  cervical  groove  are  specially  prominent ;  the  posterior  margin  is  unarmed. 

The  chelipedes  are  of  moderate  size,  with  the  joints  strongly  spinose,  the  spines  being 
most  strongly  developed  on  the  merus ;  the  propodus  is  somewhat  narrower  than  the 
carpus,  and  its  upper  surface  carries  a  median  and  two  lateral  rows  of  short  curved 
spines ;  the  fingers  are  about  equal  in  length  to  the  palm  and  in  contact  throughout, 
while  two  or  three  short  spines  are  present  on  the  outer  border  of  the  immobile  finger. 
The  ambulatory  limbs  are  of  moderate  length  ;  the  upper  surface  of  the  meral,  carpal,  and 
propodal  joints  is  faintly  granular,  while  the  two  former  have  a  series  of  well-marked 
spines  on  their  anterior  and  posterior  margins,  those  at  the  distal  end  of  the  merus 
exceeding  any  of  the  others  in  size ;  the  dactyli  are  curved  only  towards  the  apex,  and  a 
few  horny  spinules  are  present  on  their  posterior  margin. 

The  eyes  are  of  comparatively  large  size,  and  but  slightly  flattened,  with  the  cornese 
deeply  pigmented.  The  anterior  prolongation  of  the  first  antennal  peduncular  joint  is 
short,  not  exceeding  the  second  joint.  The  ischium  and  merus  of  the  external  maxilli- 
pedes  are  almost  smooth  externally ;  the  inner  margin  of  the  latter  gives  rise  to  two  pro- 
minent spines,  the  larger  of  which  is  situated  near  the  middle  of  the  joint,  and  the  other, 
which  is  slightly  less  pronounced,  at  the  distal  end,  while  a  minute  spine  is  placed  opposite 
the  last  on  the  outer  margin. 

The  second  abdominal  segment  bears  from  eight  to  ten  minute  spinules  on  the  anterior 
margin ;  the  remaining  segments  are  glabrous,  and  the  strije  almost  obsolete. 

Breadth  of  carapace  (of  a  female  with  ova)  8 '8  mm.,  length  of  body  22*5  mm.,  of 
carapace  10  mm.,  of  rostrum  5"8  mm.,  of  chelipede  28  mm.,  of  chela  12  mm. 

This  species  is  nearly  related  to  Munida  miles,  A.  Milne-Edwards,  and  it  is  not 
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without  considerable  hesitation  that  I  have  ventured  to  separate  the  two ;  it  is  dis- 
tinguished by  its  smaller  size,  the  broader  and  flatter  carapace,  the  non-diverging  supra- 
orbital spines,  the  presence  of  spiuules  on  only  the  second  abdominal  segment,  and  the 
shallow-water  habitat. 

Habitat. — St.  Paul's  Rocks ;  depth,  10  to  60  fathoms.  A  female  with  ova  and  a 
young  male. 

Munida  gracilis,  Henderson  (PI.  XIV.  fig.  4). 

Munida  gracilis,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvL  p.  412,  1885. 

Characters. — The  rostrum  is  about  two-thirds  the  total  length  of  the  carapace,  and 
more  than  twice  the  length  of  the  supraorbital  spines  ;  all  three  are  distinctly  upturned, 
but  especially  the  rostrum,  which  reaches  a  considerably  higher  level  than  the  carapace 
itself.  The  transverse  striae  on  the  carapace  are  granulated,  and  comparatively  few  in 
number,  the  fringing  hairs  being  poorly  developed ;  the  gastric  area  is  somewhat  swollen, 
and  is  armed  in  front  with  a  transverse  row  of  spinules  from  eight  to  ten  in  number,  two 
of  which,  placed  behind  the  supraorbitals,  greatly  exceed  the  others  in  size,  a  second, 
but  very  much  smaller,  pair  of  gastric  spines  is  placed  immediately  behind  the  first  pair, 
and  there  is  a  single  spinule  on  each  side  towards  the  lateral  boundary  of  the  area  ;  the 
cardiac  area  is  unarmed,  and  indistinctly  circumscribed ;  a  prominent  spinule  is  jjlaced 
on  each  branchial  region  behind  the  cervical  groove,  and  in  close  proximity  to  the  outer 
border  of  the  cardiac  area ;  a  minute  spinule  may  also  exist  on  the  anterior  branchial 
region.  The  lateral  border  of  the  carapace  bears  seven  spines,  only  two  of  which, 
situated  in  front  of  the  cervical  groove,  attain  any  great  size ;  the  posterior  margin  is 
almost  straight  and  distinctly  elevated,  but  unarmed. 

The  chelipedes  are  subcylindrical  and  remarkably  long  and  slender;  the  upper 
surface  of  the  merus,  carpus,  and  propodus  is  armed  with  prominent  spinules,  which  are 
most  strongly  developed  on  the  first  of  these  joints.  The  chela  is  narrower  than,  and 
slightly  more  than  twice  the  length  of,  the  carpus ;  the  fingers  are  slender  and  almost 
straight,  with  their  length  considerably  less  than  that  of  the  palm,  and  the  opposed 
edges  finely  toothed  ;  the  dactj'lus  is  bispinose  at  the  apex,  and  the  immobile  finger 
trispinose.  The  ambulatory  limbs  are  slender,  and  provided  with  a  pair  of  prominent 
spinules  at  the  distal  end  of  the  meri  and  carpi,  both  margins  of  the  meri  also  are 
armed  with  spinules,  and  the  anterior  is  in  addition  pubescent ;  the  dactyli  are  about 
two-thirds  the  length  of  the  propodi,  and  moderately  curved. 

The  eyes  are  of  moderate  size  and  slightly  flattened,  while  the  cornese  in  both  the 
specimens  examined  are  of  a  light  brown  colour.  The  antenna!  spine  scarcely  reaches 
the  middle  of  the  second  peduncular  joint,  and  the  latter  is  provided  with  a  pair  of  pro- 
minent spines  at  its  distal  end.     The  ischium  and  merus  of  the  external  maxillipedes 
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are  almost  smooth  externally  ;  the  lateral  margins  of  the  former  joint  are  prolonged 
distally  into  short  conical  spines,  while  the  latter  is  armed  with  a  single  prominent  spine 
near  the  middle  of  its  inner  border,  and  in  one  of  the  specimens  there  is  a  minute  spinule 
at  the  distal  end  of  the  same  border. 

The  second  abdominal  segment  is  armed  with  eight  spinules  on  its  anterior  margin, 
of  which  the  submedian  pair  are  most  pronounced ;  the  third  segment  bears  four 
spinules  in  the  same  position,  the  two  lateral  of  which  are  of  very  small  size.  The 
remaining  segments  are  glabrous,  with  comparatively  few  transverse  strise  present. 

This  species  finds  its  nearest  ally  in  Munida  tenuimana,  G.  0.  Sars,  a  form  common 
in  the  deeper  water  of  the  North  Atlantic  ;  the  latter  attains  a  larger  size,  its  rostrum  is 
less  elevated,  the  posterior  margin  of  the  carapace  is  armed  with  a  row  of  spinules,  the 
eyes  are  rounder  and  more  deeply  pigmented,  and  the  fourth  abdominal  segment  carries 
two  spines  on  its  anterior  dorsal  margin. 

Breadth  of  carapace  (of  an  apparently  adult  female)  6  mm.,  length  of  body  17  mm., 
of  carapace  7"8  mm.,  of  rostrum  6  mm.,  of  chelipede  36  mm.,  of  chela  16'5  mm.,  of 
ambulatory  leg  (detached)  18 '5  mm. 

Habitat.- — Station  166,  west  of  New  Zealand ;  depth,  275  fathoms ;  bottom, 
Globigerina  ooze.     A  female  and  a  young  male  specimen. 


Munida  spinifrons,  Henderson  (PL  XV.  fig.  1). 

Munida  spinifrons,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  412,  1885. 

Characters. — The  rostrum  is  about  three  and  a  half  times  the  length  of  the  supra- 
orbital spines,  and  almost  equal  to  that  of  the  carapace,  with  its  apical  half  decidedly 
upturned  and  furnished  on  each  side  with  about  six  distinct  spinules  ;  the  supraorbitals 
are  horizontal  in  direction,  and  of  small  size.  The  striae  are  fairly  numerous  on  the 
carapace,  and  fringed  with  short  iridescent  hairs  ;  the  gastric  area  is  armed  with  a  pair 
of  small  spines  situated  behind  the  supraorbitals,  and  a  few  minute  spinules  are  present 
on  either  side  of  these  ;  the  cardiac  area  is  indistinctly  circumscribed,  and  it,  as  well 
as  the  remainder  of  the  carapace,  is  unarmed.  The  lateral  border  of  the  carapace  is 
provided  with  seven  small  spines,  and  the  portion  in  front  of  the  cervical  groove  is 
placed  at  a  very  slight  angle  to  the  orbital  margin  ;  the  posterior  border  is  smooth  and 
unarmed. 

The  chelipedes  are  somewhat  elongated,  with  the  joints  minutely  squamose,  and 
spinulose  on  the  inner  margin  ;  the  fingers  are  remarkably  slender.  The  right  chela  has, 
in  addition  to  the  spines  on  the  inner  margin  of  the  propodus,  two  or  three  also  present 
on  its  upper  surface  in  the  median  line  ;  the  fingers  are  finely  toothed,  and  their  opposed 
margins  are  in  contact ;  the  tip  of  the  dactylus  is  bent  over  that  of  the  immobile  finger. 
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The  left  chela  has  the  propodus  almost  devoid  of  spines,  and  the  fingers  are  longer  than 
those  of  the  right  chela,  exceeding  the  jaalm  in  length  ;  a  few  minute  spinules  are  pre- 
sent at  the  apices  of  both  fingers.  The  ambulatory  limbs  are  slender,  with  the  meral 
and  carpal  joints  spinose  on  the  anterior  margin  ;  the  dactyli  are  of  moderate  length  and 
comparatively  broad,  though  the  apices  are  acute. 

The  eyes  are  of  moderate  size  and  but  slightly  flattened,  with  the  peduncles 
tolerably  elongated.  In  place  of  the  four  segments  met  with  in  the  antennal  peduncle 
of  Galatheids  generally,  five  distinct  segments  can  be  distinguished  in  this  species,  a 
result  apparently  due  to  a  splitting  of  the  first  segment,  and  the  anterior  portion 
probably  in  part  represents  the  antennal  spine,  which  is  otherwise  almost  obsolete.  The 
external  maxillipedes  are  more  slender  than  usual  ;  the  ischium  and  merus  are  smooth 
externally,  and  a  few  very  minute  denticles  are  present  on  the  inner  margin  of  the 
latter. 

Two  minute  spinules  separated  by  a  rather  wide  interval  are  present  on  the  anterior 
dorsal  margin  of  the  second  abdominal  segment ;  the  terminal  segments  are  glabrous, 
with  the  strise  but  faintly  marked. 

This  interesting  species  is  distinguished  from  all  the  other  known  members  of  the 
genus  by  its  upturned  serrated  rostrum,  and  the  presence  of  five  separate  segments  in 
the  antennal  peduncle. 

Breadth  of  carapace  (of  a  female  with  ova)  47  mm.,  length  of  body  16  mm.,  of 
carapace  6"5  mm.,  of  rostrum  5-3  mm.,  of  left  chelipede  22  mm.,  of  chela  9*5  mm., 
of  ambulatory  leg  (detached)  1 4  mm. 

Habitat. — Station  113a,  anchorage  off  Fernando  Noronha ;  depth,  7  to  25  fathoms  ; 
bottom,  volcanic  sand  and  gravel.     A  single  specimen. 

Munida  tuberculata,  Henderson  (PI.  XV.  fig.  2). 

Munida  tuberculata,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  413,  1885. 

Characters. — The  rostrum  is  slightly  more  than  half  the  length  of  the  carapace,  and 
about  four  times  the  length  of  the  supraorbital  spines ;  all  three  are  somewhat  broad 
and  flattened,  almost  horizontal  in  direction,  and  the  rostrum  has  a  median  carina  on 
its  upper  surface.  The  striae  on  the  surface  of  the  carapace  are  granulated  and  very 
prominent ;  the  gastric  area  is  armed  anteriorly  with  a  transverse  band  of  short  irregular 
tubercles,  arranged  in  two  or  three  rows,  and  a  few  similar,  though  less  distinct,  eleva- 
tions are  present  on  the  hepatic  and  anterior  branchial  regions ;  tlie  cardiac  area  is 
fairly  well  defined,  and  one  of  the  striae  crossing  it  near  its  middle  is  specially  prominent. 
The  lateral  margin  of  the  carapace  bears  a  few  minute  teeth ;  the  posterior  margin  is 
raised  and  prominent,  but  unarmed. 

The  chelipedes  are  of  moderate  size,  and  the  various  joints  are  armed  with  short 
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conical  spines,  a  few  of  larger  size  being  situated  at  the  distal  end  of  the  merus.  The 
chela  is  slightly  broader  than  the  carpus  and  about  three  times  its  length,  and  the  upper 
surface  of  the  propodus  is  somewhat  densely  covered  with  short  spinules ;  the  fingers  are 
broad  and  slightly  overlap  towards  their  apices,  while  their  opposed  edges  are  almost 
devoid  of  teeth,  and  in  contact  throughout.  The  upper  surface  of  the  meral  joints  of 
the  ambulatory  limbs  is  obscurely  tubercular,  and  a  crowded  series  of  short  denticles  is 
present  on  the  anterior  margin  of  the  same  joints ;  the  dactyli  are  comparatively  long, 
and  exhibit  a  faint  sigmoid  curve. 

The  eyes  are  of  moderate  size,  and  considerably  flattened.  The  antennal  spine  is 
fairly  prominent,  but  does  not  extend  beyond  the  second  joint  of  the  peduncle.  The 
ischium  and  merus  of  the  external  maxillipedes  are  obscurely  tubercular  externally,  and 
the  inner  margin  of  the  latter  joint  is  provided  with  four  or  five  irregularly  conical  teeth, 
the  largest  of  which  is  situated  towards  the  centre. 

The  second  abdominal  segment  bears  a  submedian  pair  of  short  curved  spines,  and  in 
some  specimens  one  or  two  minute  spinules  can  be  detected  towards  the  lateral  margin 
of  the  same  segment.  The  second,  third,  and  fourth  segments  have  the  anterior  dorsal 
margin  elevated,  and  the  upper  surface  carinated  transversely  towards  the  posterior 
margin  ;  the  remaining  segments  are  almost  smooth. 

Breadth  of  carapace  of  the  largest  specimen  (a  male  from  Station  173)  5  mm.,  length 
of  body  13  mm.,  of  carapace  5*8  mm.,  of  rostrum  3 '2  mm.  In  this  specimen  the 
chelipedes  and  ambulatory  legs  are  wanting,  but  in  another  example  of  much  smaller  size, 
from  Station  172,  the  body  of  which  measures  only  8  mm.  in  length,  the  chelipedes 
attain  a  length  of  11 '5  mm.,  and  the  chela  5  mm. 

This  small  species  is  distinguished  by  the  presence  of  a  crowded  transverse  row  of 
tubercles  on  the  gastric  area  of  the  carapace,  and  by  the  form  of  the  rostrum,  chelipedes, 
and  other  parts. 

Habitat. — Station  172a,  off  Nukalofa,  Tongatabu ;  depth,  240  fathoms ;  bottom, 
coral  mud.     A  young  male. 

Station  173,  off  Matuku,  Fiji;  depth,  315  fathoms;  bottom,  coral  mud.  A  male 
specimen  apparently  adult,  and  a  young  female. 

Munida  spinicordata,  Henderson  (PI.  XV.  fig.  3). 

Munida  spinicordata,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  .5,  vol.  xvi.  p.  413,  1885. 

Characters. — The  rostrum  is  about  half  the  length  of  the  carapace,  and  nearly  one- 
third  longer  than  the  supraorbital  spines  ;  all  three  are  horizontal  in  direction,  though  they 
have  a  slight  downward  inclination  towards  their  apices,  and  the  rostrum  is  more  slender 
than  the  lateral  processes.  The  striae  on  the  surface  of  the  carapace  are  fairly  numerous 
and  faintly  granulated,  with  short  fringing  hairs  ;  the  gastric  area  is  moderately  convex, 
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and  bears  in  front  two  small  spines  placed  immediately  behind  the  supraorbitals  on 
a  raised  transverse  elevation  which  overhangs  the  bases  of  the  frontal  processes  ;  the 
cardiac  area  is  distinctly  circumscribed,  somewhat  swollen,  and  triangular  in  outline,  with 
a  median  curved  spine  of  small  size  placed  on  the  anterior  margin,  which  is  considerably 
elevated;  the  branchial  and  hepatic  regions  are  unarmed.  The  lateral  margin  of  the 
carapace  is  provided  with  five  or  six  spinules,  all  of  which,  with  the  exception  of  the 
first  or  postorbital,  are  very  minute ;  the  posterior  margin  is  fairly  prominent,  but 
unarmed. 

The  chelipedes  are  long  and  slender,  with  a  few  curved  spinules  on  the  merus,  and  on 
the  inner  margin  of  the  carpus  and  propodus;  the  same  joints  are  also  covered  with 
slightly  marked  tubercular  scales.  The  chela  is  more  than  twice  the  length  of  the  carpus  ; 
the  propodus  has  a  row  of  spinules  on  its  inner  margin,  and  two  spinules  are  present 
on  the  outer  margin  near  the  base  of  the  immobile  finger ;  the  upper  surface  is  faintly 
tubercular,  and  bears  a  single  spinule  at  the  base  of  the  dactylus.  The  fingers  are  slender 
and  almost  straight,  with  their  opposed  edges  in  contact  and  their  apices  overlapping ;  a 
few  minute  teeth  are  present  on  the  inner  margin  of  the  immobile  finger.  The  ambulatory 
limbs  are  slender  and  elongated  ;  two  prominent  spinules  are  placed  at  the  distal  end  of 
the  merus,  and  a  few  of  smaller  size  along  both  its  margins  ;  the  dactyli  are  long  and 
moderately  curved. 

The  eyes  are  of  large  size,  and  somewhat  compressed.  The  anterior  prolongation  of 
the  first  antennal  peduncular  joint  is  of  moderate  length,  scarcely  exceeding  the  second 
joint.  The  ischium  of  the  external  maxillipedes  is  finely  tubercular  externally,  and  its 
lateral  margins  terminate  distally  in  short  spines ;  the  merus  is  of  relatively  small  size, 
and  a  single  spinule  is  present  near  the  middle  of  its  inner  margin. 

The  second  and  third  abdominal  segments  bear  four  spines  each  on  the  anterior  dorsal 
margin,  of  which  the  submedian  pair  are  slightly  larger  than  the  lateral.  The  fourth 
segment  bears  three  spines,  two  on  the  anterior  margin,  and  one  in  the  median  line  near 
the  posterior  margin.  The  outer  surface  of  the  terminal  segments  is  glabrous,  and  the 
striae  are  arranged  in  short  concentric  lines. 

Breadth  of  carapace  (of  a  male)  4-5  mm.,  length  of  body  11  mm.,  of  carapace  5  mm., 
of  rostrum  2  mm.,  of  chelipede  (detached)  19  mm.,  of  chela  7'8  mm.,  of  ambulatory  leg 
(detached)  15  mm. 

This  small  and  distinct  species  is  characterised  by  the  length  of  its  supraorbital 
spines,  the  form  and  armature  of  the  cardiac  area  of  the  carapace,  and  the  arrangement 
of  the  abdominal  spinules. 

Habitat.— Station  174d,  off  Kandavu,  Fiji;  depth,  210  fathoms;  bottom,  coral  mud. 
A  male  specimen. 
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Munida  sp. 


A  single  imperfect  specimen  of  a  Munida  from  Station  23,  oflf  Sombrero  Island,  West 
Indies ;  depth,  450  fathoms ;  bottom,  Pteropod  ooze,  is  preserved  in  the  collection.  It 
is  apparently  a  young  individual,  and  probably  belongs  to  one  of  the  numerous  species 
described  by  Professor  Alphonse  Milne-Edwards  from  the  West  Indies.  The  body  is 
smooth  and  glabrous,  the  striae  being  faintly  granular ;  the  gastric  area  of  the  carapace 
is  armed  in  front  with  a  transverse  row  of  spinules,  only  two  of  which  (placed  behind 
the  supraorbitals)  attain  any  considerable  size ;  the  rostrum  is  almost  half  the  length  of 
the  carapace,  and  twice  the  length  of  the  supraorbital  spines,  whUe  the  latter  are  some- 
what flattened.  The  second,  third,  and  fourth  abdominal  segments  are  armed  with  a  pair 
of  submedian  spines  each,  and  the  first  of  these  segments  bears  in  addition  three  lateral 
spinules  on  each  side.  The  eyes  are  of  a  light  brown  hue.  The  merus  of  the  external 
maxillipedes  is  elongated,  and  provided  with  two  spinules  on  the  inner  margin, — one  at 
the  distal  end,  the  other  near  the  proximal  end. 


Genus  Mimidopsis,  Whiteaves. 

Munidopsis,  Whiteaves,  Amer.  Journ.  Soi.,  ser.  3,  vol.  vii.  p.  212,  1874. 
Galaflwdes,  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  voL  viii.  No.  ],  p.  5.3,  1880. 
OropJiorhynchus,  A.  Milne-Edwards,  BuU.  Mus.  Comp.  Zool.,  vol.  viii.  No.  1,  p.  58,  1880. 

Eostrum  spinulous,  and  usually  more  or  less  triangular,  with  its  margins  rarely 
dentate  or  spinose.  Carapace  rugose,  or  spinose,  and  in  most  cases  glabrous.  Chelipedes 
and  ambulatory  limbs  of  variable  length,  and  frequently  spinose,  the  dactyli  of  the  latter 
with  their  posterior  margins  often  dentate.  Eyes  devoid  of  pigment,  with  the  peduncle 
frequently  prolonged  beyond  the  cornea  in  the  form  of  a  spine  or  spines.  Antennal 
peduncle  usually  stout.     Eggs  few  in  number  and  of  large  size. 

The  members  of  this  genus  have  been  taken  in  almost  all  seas  the  deep  water  of 
which  has  been  explored  by  the  di-edge,  and  they  are  found  at  depths  varying  from 
about  100  to  upwards  of  2000  fathoms.  The  species  difier  widely  among  themselves  in 
the  form  of  those  parts  which  in  other  Crustacea  afford  generic  characters ;  and  yet  it 
is  impossible  to  effect  a  natural  subdivision,  or  one  which  is  not  founded  on  a  single 
character  to  the  exclusion  of  others.  It  is  probable  that  the  loss  of  sight  is  compensated 
by  a  greater  development  of  the  tactile  sense,  and  in  some  species  this  is  evidenced  by 
the  great  length  of  the  antennal  flagella,  which  in  all  probability  enable  the  animal  to 
grope  its  way  about  on  the  bottom. 
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Munido2-)sis  erinacea  (A.  Milne -Edwards)  (PI.  XVI.  fig.  4). 

Galathodes  erinaceus,  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  vol.  viii.  No.  1,  p.  53,  1880. 

Habitat. — Station  122,  off  Pernambuco  ;  depth,  350  fathoms;  bottom,  red  mud. 
A  male,  and  a  female  with  ova ;  the  latter,  which  is  the  larger,  measuring  as  follows  : — 
Breadth  of  carapace  7  mm.,  length  of  body  25  mm.,  of  carapace  (including  rostrum) 
14  mm.,  of  chelipede  23"5  mm.,  of  first  ambulatory  leg  18  mm.,  diameter  of  ova  1*1  mm. 

The  carapace  is  pubescent,  and  armed  with  slender  curved  spines,  of  which  there  are 
four  on  the  gastric  area,  four  on  the  cardiac  area,  and  three  on  the  branchial  area ;  the 
first  gastric  pair  exceed  the  others  in  size,  and  the  second  cardiac  pair  are  smallest. 
The  rostrum  is  upturned,  and  trispinose,  a  single  curved  spine  being  present  on  either 
side  near  its  middle.  Three  well-marked  spines  are  situated  on  the  lateral  border  of 
the  carapace,  two  being  placed  in  front  of  the  cervical  groove,  and  a  smaller  spine 
is  present  on  the  antero-lateral  margin  behind  the  eye-stalk ;  the  posterior  margin 
is  unarmed.  The  eyes  are  well  developed,  and  the  corneal  .surfaces  extensive,  but  the 
peduncle  is  not  prolonged  into  a  spine.  The  merus  of  the  external  maxillipedes  is 
provided  with  three  spines,  two  on  the  inner  margin  (of  which  the  first  or  proximal  is 
larger),  and  one  at  the  distal  end  of-  the  outer  border.  The  chelipedes  are  of  moderate 
length,  and  the  merus  and  carpus  are  both  pubescent  and  spiny  ;  the  propodus  is  smooth, 
and  the  fingers  are  excavated  inferiorly.  The  ambulatory  limbs  are  pubescent  and  some- 
what spiny,  with  the  dactyli  dentate  on  the  posterior  margin,  and  only  curved  towards 
their  apices.  The  second,  third,  and  fourth  abdominal  segments  are  pubescent,  and 
each  bears  from  four  to  six  spines  placed  on  a  transverse  ridge,  while  the  second  and  third 
segments  have  the  lateral  margin  produced  backwards  into  a  short  spine. 

This  very  distinct  species  was  taken  by  the  "  Blake "  at  five  stations  in  the  West 
Indies,  in  depths  varying  from  151  to  451  fathoms.  The  Challenger  specimens  diff'er 
only  in  being  more  pubescent. 

Munidopsis  serraiifvons  (A.  Milne-Edwards)  (PI.  XVI.  fig.  3). 

Galathodes  serratifrons,  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  vol.  viii.  No.  1,  p.  55, 1880. 

Habitat. — Station  56,  ofi"  Bermuda  ;  depth,  1075  fathoms  ;  bottom,  coral  mud.  Two 
males,  and  a  female  with  ova ;  one  of  the  former  gives  the  following  measurements  : — 
Breadth  of  carapace  7  mm.,  length  of  body  19  mm.,  of  carapace  (including  rostrum) 
11  mm.,  of  chelipede  25  mm.,  of  first  ambulatory  leg  15  mm.  The  eggs  measure  O'S  mm. 
in  diameter. 

The  surface  of  the  carapace  is  granulated.     The  gastric  area  is  extremely  swollen,  and 
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is  armed  with  a  pair  of  short  spines  placed  behind  the  base  of  the  rostrum.^     The  cardiac 
area  is  somewhat  triangular  in  outline,  and  considerably  elevated,  with  its  highest  point 
surmounted  by  a  broad  conical  spine,  while  a  second  spine  of  smaller  size  is  occasionally 
present  behind  the  first ;  a  few  spinules  are  present  on  the  posterior  branchial  region, 
near  the  lateral  border.     The  rostrum  is  acuminate  and  carinated  superiorly,  with  its 
lateral  margins  minutely  serrated  towards  the  apex,  and  a  slight  concavity,  into  which 
the  eye-stalk  fits,  exists  on  either  side  near  the  base.     The  lateral  border  of  the  carapace 
is  provided  with  a  spine  at  the  antero-lateral  angle,  and  a  second  of  smaller  size  is  placed 
behind  the  prominent  cervical  groove  ;  the  posterior  margin  is  armed  with  two  spinules. 
The  eyes  are  ovate,  and  almost  immobile,  while  each  peduncle  terminates  in  a  very  minute 
spinule.     The  merus  of  the  external  maxillipedes  is  short  and  broad,  with  three  spines  on 
its  inner  margin,  which  decrease  in  size  towards  the  distal  end.     The  chelipedes  are  slender 
and  elongated,  with  the  joints  slightly  granulated,  and  several  sj^ines  are  present  on  the 
inner  surface  of  the  merus  and  carpus,  while  the  inner  border  of  the  propodus  is  provided 
with  a  row  of  short  spinules ;  the  fingers  are  not  equal  in  length  to  the  palm.     The 
ambulatory  limbs  are  granulated,  and   the  margins  of  the  meri  and  carpi  are  fringed 
with  short  spinules ;  the  dactyli  are  strongly  curved,  and  their  edges  are  entire.     The 
second,  third,  and  fourth  abdominal  segments  are  transversely  carinated,  and  provided 
with  curved  spines,  of  which  three  are  present  on  the  second  segment,  four  on  the  third 
(arranged  in  two  rows),  and  one  on  the  fourth. 

This  species  was  taken  by  the  "  Blake,"  off  Dominica,  at  a  depth  of  333  fathoms. 

Munidopsis  sigsbei  (A.  Milne-Edwards)  (PL  XVIII.  fig.  2). 

Galathodes  sigsbei,  A.  Milne-Edwards,  Bull.  Mus.  Conip.  Zocil.,  vol.  viii.  No.  1,  p.  56,  1880. 

Habitat. — Station  23,  off  Sombrero,  AVest  Indies ;  depth,  450  fathoms ;  bottom, 
Pteropod  ooze.  A  female  with  ova,  measuring  as  follows  : — Breadth  of  carapace  9 '8  mm., 
length  of  body  86  mm.,  of  carapace  (including  rostrum)  20  mm.,  of  chelipede  51  mm.,  of 
first  ambulatory  leg  25  mm.,  diameter  of  ova  1"5  mm. 

The  carapace  is  unarmed  and  comparatively  smooth,  the  surface  being  merely  crossed 
by  short  indistinct  striae.  The  gastric  area  is  moderately  convex,  and  the  cardiac  area  is 
triangular  in  outline,  the  two  being  separated  by  a  rather  wide  space.  The  rostrum  is 
narrow,  acute,  and  horizontal,  its  length  being  about  half  that  of  the  carapace,  and  the 
upper  surface  is  faintly  carinated.  The  lateral  borders  of  the  carapace  are  parallel  and 
unarmed,  with  the  exception  of  a  small  spine  at  the  antero-lateral  angle.  The  posterior 
margin  bears  five    or  six    spinules    (three  according  to  Milne-Edwards)  situated  close 

^  According  to  Professor  Milne-Edwards,  "  La  region  gastrique  porte  trois  petites  Opines  dispos(5es  transversalement, 
I'une  sur  la  ligne  mediane,  les  autres  lateralement."     I  can  find  no  trace  of  this  median  spine  in  the  Challenger  specimens. 
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together.  The  eye-stalks  are  somewhat  elongated,  and  freely  movable,  without  ter- 
minal spines.  The  merus  of  the  external  maxillipedes  possesses  a  prominent  angular  lobe 
at  the  proximal  end  of  its  inner  margin.  The  chelipedes  are  long  and  slender,  with 
several  well-marked  spines  on  the  inner  surface  of  the  merus,  and  at  the  distal  end  of 
both  merus  and  carpus.  The  fingers  are  remarkably  long  and  slender,  exceeding  the 
palm  in  leugth,  and  their  opposed  margins  are  finely  denticulate ;  there  is  a  slight  basal 
hiatus,  and  the  apices  have  a  downward  curve.  The  ambulatory  limbs  are  granulated, 
but  comparatively  free  from  spines ;  the  dactyli  are  of  large  size,  and  each  terminates  in 
a  yellow  curved  claw,  while  a  series  of  spinules,  gradually  increasing  in  size  towards  the 
apex,  is  present  on  the  posterior  margin.  The  abdominal  segments  are  smooth,  though 
the  second  is  carinated  transversely. 

This  species  was  taken  by  the  "  Blake  "  at  eight  West  Indian  localities,  the  depths  at 
which  varied  from  472  to  878  fathoms. 

Munidoiosis  antonii  (A.  Milne-Edwards,  MS.)  (PI.  XVIII.  fig.  1). 

Galathodes  Antoiiii,  Filhol,  La  Nature,  vol.  xii.  p.  231,  fig.  2  {sine  dcscr.),  1884. 

Habitat. — Station  158,  south-west  of  Australia;  depth,  1800  fathoms;  bottom, 
Globigerina  ooze.     A  female  with  ova,  and  a  young  female. 

Station  300,  west  of  Valparaiso  ;  depth,  1375  fathoms  ;  bottom,  Globigerina  ooze.  A 
young  female. 

The  single  adult  specimen  measures  as  follows  : — Greatest  breadth  of  carapace  33  mm., 
length  of  body  95  mm.,  of  carapace  (including  rostrum)  50  mm.,  of  chelipede  62  mm., 
of  first  ambulatory  leg  73  mm.,  diameter  of  ova  3 "5  mm. 

The  carapace  is  covered  everywhere  with  irregular  granulations,  which  tend  to  become 
spiny  on  the  anterior  half,  more  especially  on  the  gastric  area,  while  posteriorly  they 
become  somewhat  oblong,  and  reach  their  greatest  size  on  the  cardiac  area ;  the  last-named 
region  is  lozenge-shaped  and  fairly  convex,  with  a  smaller  area  of  similar  shape  on  either 
side  immediately  behind  the  cervical  groove.  The  rostrum  is  narrow  and  acute,  with  a 
decided  upward  inclination.  The  lateral  margin  of  the  carapace  is  armed  near  the  antero- 
lateral angle  with  two  spines  of  large  size  (including  the  postorbital),  and  a  few  spinules 
are  also  present ;  the  posterior  margin  is  raised  and  prominent,  but  unarmed.  The  eyes 
are  immovably  united  together  in  the  middle  line  beneath  the  rostrum,  and  each  peduncle 
is  prolonged  into  a  pointed  spine,  continued  some  distance  beyond  the  cornea,  which  is 
somewhat  circular  in  outline,  and  placed  on  the  antero-external  surface.  The  merus  of 
the  external  maxUlipedes  is  comparatively  narrow,  and  bears  three  spiniform  teeth  on  the 
inner  margin,  in  addition  to  a  more  prominent  spine  at  the  distal  end  of  the  outer 
border  ;  the  outer  surface  is  granulated.  The  chelipedes  are  of  moderate  size,  with  the 
joints  granular,  and  the  merus  and  carpus  are  also  somewhat  spiny ;  the  fingers  are  long, 


152  THE  VOYAGE  OF  H.M.S.  CHALLENGER. 

and  excavated  inferiorly.  The  ambulatory  limbs  are  granular,  and  the  anterior  margin  of 
the  meri  is  spiny ;  the  dactyli  are  narrow,  slightly  tortuous,  and  almost  smooth.  The 
abdominal  segments  are  transversely  carinated,  and  granulated  towards  the  lateral  margins; 
the  posterior  margin  of  the  sixth  segment  gives  rise  to  two  prominent  rounded  lobes. 

This  species  was  taken  by  the  "  Talisman  "  in  the  Atlantic,  off  the  north-west  coast 
of  Africa,  at  a  depth  of  4000  metres  (2187  fathoms). 

Munidopsis  suhsquamosa,  Henderson  (PI.  XVII.  fig.  4). 

Munidopsis  suhsquamosa,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  414,  1885. 

Characters. — The  carapace  is  slightly  pubescent,  and  covered  with  flattened  scale-like 
tubercles,  which  on  the  posterior  half  are  elongated  to  form  short  transverse  ridges.  The 
gastric  area  is  convex  and  distinctly  circumscribed,  with  its  rounded  lateral  margins 
formed  by  the  cervical  grooves,  which  pass  unusually  far  forwards  ;  the  scale-like  tubercles 
are  well  marked,  and  a  few  of  those  near  the  base  of  the  rostrum  terminate  in  short  stout 
spines ;  the  hepatic  areas  are  flattened  and  depressed  ;  the  cardiac  area  is  indistinctly 
mapped  out,  and  a  somewhat  deep  groove  crosses  it  transversely  near  its  middle,  the 
short  ridge-like  elevations  are  well  seen  on  the  posterior  part  of  this  area  as  well  as  on 
the  branchial  regions.  The  rostrum  is  almost  horizontal,  and  a  little  more  than  one-thii'd 
the  length  of  the  carapace,  with  the  upper  surface  granular  and  carinated,  and  the  lower 
surface  smooth ;  the  apex  is  narrow  and  acute,  but  a  considerable  widening  out  takes 
place  near  the  base.  The  lateral  margin  of  the  carapace  is  armed  with  two  broadly 
conical  yet  acute  spines,  the  second  of  which  is  almost  horizontal  in  direction,  and 
separated  from  the  first  (placed  at  the  antero-lateral  angle)  by  the  cervical  groove ;  a  few 
spinules  are  situated  further  back  on  the  border,  and  a  short  spine  occurs  on  the  antero- 
lateral margin  immediately  behind  the  antennal  peduncle  ;  the  posterior  margin  is  broad 
and  transversely  grooved,  with  a  narrow  and  smooth  strip  of  carapace  in  front. 

The  chelipedes  are  comparatively  short,  and  the  joints  are  covered  with  small 
rounded  tubercles,  many  of  which  are  pubescent ;  a  few  short  spines  also  occur  on  the  upper 
surface  of  the  merus  and  carpus.  The  propodus  is  slightly  dilated,  while  the  fingers  exceed 
the  palm  in  length,  and  their  inner  surfaces  are  deeply  excavated  towards  the  apices. 
The  ambulatory  limbs  are  moderately  long,  the  meral,  carpal,  and  propodal  joints  are 
tuberculate,  and  a  series  of  short  spines  occurs  on  their  front  margin ;  the  dactyli  are 
smooth  and  fairly  well  curved,  with  the  lower  margin  denticulate,  the  denticulations 
increasing  in  size  towards  the  apex. 

The  eyes  are  of  moderate  size  and  possess  but  slight  mobility,  a  small  free  rectangular 
plate  occurs  on  the  ventral  surface  between  the  two ;  each  peduncle  beyond  the  inner 
margin  of  the  cornea  has  a  narrow  acute  spine.  The  antennal  flagellum  is  apparently  of 
great  length  though  deficient  in  the  single  specimen.     The  merus  of  the  external  maxilli- 
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jjedes  is  rather  narrow,  its  outer  surface  is  faintly  granular,  and  the  inner  margin  is 
armed  with  a  series  of  short  irregular  teeth. 

The  abdominal  segments  are  granulated  externally,  and  the  second,  third,  and  fourth 
are  each  crossed  transversely  by  a  deep  central  groove.  The  male  genital  organs  arc  of 
large  size. 

This  species  is  allied  to  Munidopsis  antonii  (A.  Milne-Edwards),  but  the  latter  is 
of  larger  size,  the  elevations  all  over  the  body  are  granular  rather  than  tubercular,  the 
rostrum  rises  considerably  above  the  level  of  the  carapace,  the  eyes  are  immovably 
united  together  and  to  the  carapace,  and  the  ambulatory  dactyli  are  not  denticulate. 

Breadth  of  carapace  (of  an  adult  male)  21  "5  mm.,  length  of  body  (including  rostrum) 
71  mm.,  of  carapace  (including  rostrum)  39  mm.,  of  rostrum  10  mm.,  of  chelipede 
47  mm.,  of  first  ambulatory  leg  58  mm. 

Habitat. — Station  237,  off  Yokohama;  depth,  1875  fathoms;  bottom,  blue  mud. 
A  male  specimen,  and  the  softened  remains  of  a  second  example. 


Munidopsis  subsquamosa,  Henderson,  var.  aculeata,  nov.  (PI.  XVI.  fig.  1). 

Characters.— This  variety  difiers  from  the  typical  form  in  the  following  respects  :— 
The  markings  on  the  posterior  half  of  the  carapace  are  slightly  less  crowded,  and  show 
a  decided  tendency  to  become  flattened ;  scales  are  absent  from  the  gastric  area,  being 
replaced  by  scattered  tubercles,  many  of  which  end  in  short  conical  spines.  The  rostrum 
is  decidedly  upturned.  The  eyes  are  less  mobile,  and  a  certain  amount  of  fusion  with 
the  carapace  has  taken  place.  The  spines  on  the  chelipedes  and  ambulatory  limbs  are 
more  strongly  developed. 

The  most  important  feature  in  this  variety  is  the  absence  of  flattened  tubercles  from 
the  gastric  area  of  the  carapace,  and  their  replacement  by  short  spines,  though  it  must 
be  borne  in  mind  that  the  latter  are  present  to  a  certain  extent  in  the  typical  form.  In 
some  of  its  characters,  as  the  elevation  of  the  rostrum,  and  the  partial  fusion  of  the  eyes, 
it  approaches  Munidopsis  antonii,  from  which,  in  other  respects,  it  is  widely  separated. 
The  body  (including  rostrum)  of  the  larger  specimen,  from  Station  302,  measures  89  mm. 
in  length. 

Habitat. — Station  146,  between  Marion  Island  and  the  Crozets ;  depth,  1375 
fathoms  ;  bottom,  Globigerina  ooze.     A  single  specimen. 

Station  302,  west  of  Patagonia;  depth,  1450  fathoms;  bottom,  Globigerina  ooze. 
An  adult  male. 
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Munidopsis  brevimana,  Henderson  (PI.  XVII.  figs.  1,  2). 

Munidopsis  brevimana^  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  414,  1885. 

Characters. — The  carapace  is  glabrous  and  covered  with  short  transverse  ridge-like 
elevations,  which  exist  in  greatest  number  on  the  posterior  half ;  in  some  specimens  also 
short  hairs  are  sparingly  met  with.  The  gastric  area  is  swollen,  and  armed  in  front  with 
two  prominent  spines  placed  behind  the  base  of  the  rostrum,  while  the  short  transverse 
ridges  are  comparatively  few  in  number ;  the  cardiac  area  is  circumscribed,  and  a  deep 
furrow  crosses  it  transversely  near  the  middle ;  the  ridges  are  strongly  marked,  and 
lengthen  out  somewhat  on  the  branchial  regions.  The  rostrum  is  narrow  and  acute, 
slightly  elevated  towards  the  apex,  and  carinated  superiorly,  its  length  being  less  than 
half  that  of  the  carapace.  The  lateral  margin  of  the  carapace  is  armed  with  five  spines, 
three  of  which  are  situated  between  the  two  divisions  of  the  cervical  groove,  and  the 
first  of  this  trio  reaches  the  greatest  size  ;  a  single  spine  is  placed  on  the  antero-lateral 
margin  behind  the  antennal  peduncle;  the  posterior  margin  is  prominent,  but  unarmed. 

The  ehelipedes  are  stout  and  remarkably  short,  with  the  joints  pubescent,  and  the 
merus  and  carpus  somewhat  spiny  above.  The  lower  surface  of  the  ischium  is  produced 
anteriorly,  and  a  spinule  is  present  near  the  apex  of  this  process ;  the  propodus  is  almost 
smooth,  and  dilated  both  from  side  to  side  and  from  above  downwards';  the  fingers  are 
short  and  stout,  with  their  opposed  surfaces  deeply  excavated,  and  the  apical  margins 
finely  toothed;  numerous  short  tufted  hairs  are  present  towards  the  apices,  and  the  outer 
surface  of  the  immobile  finger  carries  a  denticulate  carina.  The  ambulatory  limbs  are  of 
moderate  length,  and  the  posterior  surfaces  of  the  meri  and  carpi  are  tuberculate,  while 
their  anterior  margins  are  strongly  spinose;  the  posterior^  surface  of  the  propodi  is 
carinated ;  the  dactyli  are  only  curved  towards  the  apex,  and  their  posterior  margins  are 
denticulate,  the  teeth  increasing  in  size  towards  the  terminal  claw. 

The  eyes  still  retain  a  certain  amount  of  mobility,  and  are  separated  ventrally 
by  from  one  to  three  small  calcified  pieces ;  the  cornea  is  rounded,  and  the  peduncle  is 
prolonged  into  two  slender  lateral  spines,  the  inner  of  which  is  about  twice  the  length  of 
the  other.  The  antennal  flagellum  is  more  than  twice  the  length  of  the  body.  The 
merus  of  the  external  maxillipedes  has  its  inner  margin  irregularly  dentate. 

The  abdominal  segments  are  comparatively  smooth,  a  few  granulations  being  present 
merely  on  the  posterior  ones  ;  the  second,  third,  and  fourth  each  bear  a  curved  transverse 
sulcus,  the  convexity  of  which  is  directed  forwards. 

This  species  is  allied  to  Munidoims  reynoldsi  (A.  Milne-Edwards),  dredged  by  the 
"Blake"  ofi"  Frederickstadt,  West  Indies,  at  the  great  depth  of  2376  fathoms.  The 
latter  is  of  small  size,  its  ehelipedes  are  considerably  shorter,  and  more  than  two  spines 
are  situated  on  the  gastric  region  of  the  carapace. 
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The  largest  specimen  (a  female  with  ova)  measures  as  follows  : — Breadth  of  carapace 
17"5  mm.,  length  of  body  (including  rostrum)  63  mm.,  of  carapace  (including  rostrum) 
33"5  mm.,  of  chelipede  34  mm.,  of  first  ambulatory  leg  50'5  mm.,  diameter  of  ova  2  mm. 
The  body  of  the  largest  male  specimen  measures  49  mm.  in  length. 

Habitat. — Station  191,  off  the  Arrou  Islands;  depth,  800  fathoms;  bottom,  green 
mud.  A  young  specimen  (PI.  XVI.  fig.  2),  which  diff"ers  from  the  adult  in  having  the 
body  smoother  and  the  spines  less  strongly  developed. 

Station  218,  between  Papua  and  the  Admiralty  Islands;  depth,  1070  fathoms; 
bottom,  blue  mud.  Seven  adult  females,  four  of  which  bear  ova  ;  three  adult  males,  and 
a  number  of  young  individuals. 

Munidopsis  milleri,  Henderson  (PI.  XVII.  fig.  3). 

Munidopsis  Milleri,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  414,  1885. 

Characters. — The  carapace  is  glabrous,  and  covered,  more  especially  the  posterior 
half,  by  short  transverse  ridges,  which  give  it  a  rugose  appearance.  The  gastric  area  is 
swollen,  and  armed  with  two  pairs  of  spinules ;  the  first  pair  situated  behind  the 
rostrum,  the  second,  of  smaller  size  (occasionally  absent),  placed  behind  the  first  pair 
and  nearer  the  middle  line.  The  cardiac  area  is  crossed  transversely  by  a  moderately 
deep  sulcus,  and  immediately  behind  the  well-marked  gastro-cardiac  groove  there  are 
three  pairs  of  spinules,  of  which  the  two  lateral  pairs  are  situated  on  the  boundary  of 
the  branchial  area ;  the  short  transverse  ridges  are  well  developed  on  the  posterior 
cardiac  and  branchial  regions.  The  rostrum  is  short  and  spinulous,  not  exceeding  the 
antennal  peduncle ;  it  is  almost  horizontal  in  direction,  and  its  upper  sui'face  is 
carinated.  The  lateral  margin  of  the  carapace  is  armed  with  four  spines,  of  which  the 
first  is  of  large  size  and  placed  at  the  antero-lateral  angle,  the  second  and  third  are 
placed  on  a  somewhat  dilated  part  between  the  two  divisions  of  the  cervical  groove, 
and  the  fourth  occurs  about  halfway  back  on  the  margin  ;  a  single  spinule  is  also 
present  on  the  antero-lateral  border  behind  the  antennal  peduncle.  The  posterior 
margin  of  the  carapace  is  prominent,  and  bears  six  small  spinules  separated  by  narrow 
intervals. 

The  chelipedes  are  narrow  and  elongated,  with  the  merus  and  carpus  spinose.  The 
merus  is  faintly  granulated,  while  two  rows  of  spines  are  found  on  its  inner  surface,  and 
one  on  the  dorsal  median  line.  The  spines  on  the  carpus  are  arranged  in  two  dorsal 
rows,  and  a  few  scattered  granules  are  also  present.  The  propodus  is  more  than  twice 
the  length  of  the  carpus,  and  its  upper  surface  is  smooth  and  glabrous.  The  fingers  are 
in  close  contact,  and  slightly  excavated  below,  each  being  provided  with  a  prominent 
angular  tooth,  which  fits  into  a  corresponding  depression  in  its  fellow,  and  numerous 
silky  hairs  are  present,  especially  towards  the  apices.     The  ambulatory  limbs  are  remark- 
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ably  long  and  slender ;  the  meri  are  obscurely  granulated,  and  a  few  spinules  are  present 
at  their  distal  end,  and  on  their  anterior  margins,  while  a  single  spinule  also  occurs  at 
the  distal  anterior  end  of  the  carpi.  The  ambulatory  dactyli  are  almost  straight,  each 
terminating  in  a  curved,  horny  claw,  and  a  series  of  delicate  horny  spinules  is  present 
on  their  posterior  margin. 

The  eyes  are  rounded,  and  firmly  fused  together  on  the  ventral  aspect ;  the  peduncles 
are  not  prolonged  into  spines.  The  antennal  flagellum  is  of  moderate  length.  The 
merus  of  the  external  maxillipedes  bears  two  prominent  and  subequal  spines  on  the 
proximal  half  of  its  inner  margin. 

The  second  and  third  abdominal  segments  are  each  provided  with  a  transverse  sulcus  ; 
the  remaining  segments  are  smooth  and  glabrous.  The  size  of  the  abdomen  as  a  whole 
is  unusually  small,  when  compared  with  that  of  the  cephalothorax. 

I  have  dedicated  this  well-marked  species  to  my  friend  and  colleague,  the  Eev.  Dr. 
Miller,  CLE.,  Principal  of  the  Madras  Christian  College. 

Breadth  of  carapace  (of  a  female  with  ova)  11  mm.,  length  of  body  (including  rostrum) 
31  mm.,  of  carapace  (including  rostrum)  16  mm.,  of  chelipede  39'5  mm.,  of  first  ambu- 
latory leg  33'5  mm.,  diameter  of  ova  1*3  mm.  The  body  of  the  largest  male  specimen 
measures  only  27  mm.  in  length. 

Habitat.— Station  207,  off  Tablas  Island,  Philippines  ;  depth,  700  fathoms  ;  bottom, 
blue  mud.     A  female  with  ova,  and  two  males. 

Munidojisis  trijida,  Henderson  (PI.  XVI.  fig.  2). 

Munidojjsis  trijida,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  415,  1885. 

Characters. — The  carapace  Ls  covered  with  short  transverse  rugosities  of  no  great  size, 
which  are  best  seen  on  the  postero-lateral  surface ;  a  few  short  hairs  are  also  scattered 
over  the  surface.  The  gastric  area  is  moderately  convex,  and  armed  with  two  prominent 
spines  placed  behind  the  base  of  the  rostrum,  while  the  tubercular  rugosities  are 
somewhat  rounded,  and  comparatively  few  in  number ;  the  cardiac  area  is  indistinctly 
circumscribed,  and  a  broad  shallow  groove  crosses  it  transversely  near  the  middle.  The 
rostrum  is  about  half  the  length  of  the  carapace,  with  a  proximal  broad  and  flattened 
portion  which  is  traversed  by  a  median  dorsal  carina,  and  a  laterally  compressed,  and 
distinctly  upturned  terminal  spine  ;  the  margins  of  the  flattened  part  are  prolonged 
into  two  short  spinules  which,  in  the  single  specimen,  are  not  placed  in  the  same  trans- 
verse line.  The  lateral  border  of  the  carapace  is  armed  with  four  subequal  and  equi- 
distant spines,  and  a  spinule  occurs  on  the  oblique  antero-lateral  margin  immediately 
behind  the  antennal  peduncle  ;  the  posterior  margin  is  prominent  though  unarmed,  and 
a  rather  wide,  smooth,  band-like  area  occurs  on  the  carapace  in  front  of  it. 

The  chelipedes  are  long  and  sub-cylindrical,  with  the  joints  spinose  and   faintly 
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pubescent.  The  merus  is  armed  with  three  conspicuous  rows  of  spines,  two  on  the  inner 
surface  and  one  on  the  upper  surface,  while  the  outer  surface  is  finely  tubercular ;  the 
spines  on  the  carpus  are  most  pronounced  at  the  distal  end ;  the  margins  of  the  propodus, 
especially  the  inner,  are  fringed  with  short  spines,  and  the  upper  surface  is  smooth  and 
glabrous.  The  fingers  are  almost  straight  and  not  equal  in  length  to  the  palm,  with  their 
opposed  margins  minutely  dentate  and  in  contact  throughout ;  a  few  teeth  of  larger  size 
are,  however,  noticeable  at  the  apices,  and  their  lower  surfaces,  especially  towards  the  distal 
end,  are  somewhat  excavated.  The  ambulatory  limbs  are  moderately  long  and  slightly 
pubescent,  with  the  merus,  carpus,  and  propodus  finely  tubercular,  and  the  first  two  of 
these  joints  are  spinose  on  the  anterior  margin  ;  the  dactyli  are  almost  straight,  and  each 
ends  in  a  curved,  horny  claw,  while  a  series  of  well-marked  horny  spines  are  present  on  the 
posterior  margin,  arising  separately  from  distinct  teeth. 

The  eyes  are  freely  movable,  and  the  peduncles  are  not  prolonged  into  .spines.  The 
antennal  flagellum  is  of  moderate  length.  The  merus  of  tbe  external  maxillipedes  is 
tuberculate  externally,  and  two  well-marked  spines  are  present  on  the  proximal  half  of 
the  inner  margin,  the  first  of  which  is  considerably  stouter  than  the  second;  a  small  spine 
is  also  present  at  the  distal  end  of  the  outer  border. 

The  second  and  third  abdominal  segments  are  crossed  transversely  by  a  sulcus, 
which  is  somewhat  deeper  on  the  former ;  the  remaining  segments  are  comparatively 
smooth. 

This  species  is  allied  to  Munidopsis  latifrons  (A.  Milne-Edwards)  and  Munidopsis 
tridens  (A.  Milne-Edwards),  in  both  of  which  the  rostrum  has  a  somewhat  similar  con- 
formation, but  the  former  is  without  a  pair  of  gastric  spines,  and  the  carapace  of  the 
latter  is  broader,  smoother,  and  entirely  glabrous,  while  fewer  spines  are  met  with  on  its 
chelipedes  and  ambulatory  legs. 

Breadth  of  carapace  12  mm.,  length  of  body  (including  rostrum)  40  mm.,  of  carapace 
(including  rostrum)  23  mm.,  of  chelipede  47  mm.,  of  first  ambulatory  leg  32  mm. 

Habitat. — Station  310,  in  the  Sarmiento  Channel,  Patagonia;  depth,  400  fathoms; 
bottom,  blue  mud.     A  female  specimen. 

Munidopsis  pilosa,  Henderson  (PL  XVII.  fig.  5). 

Munidoims pilosa,  Henderson,  Ann.  and  Mag.  Nat.  Hist,  .ser.  5,  vol.  xvi.  p.  415,  1885. 

Characters. — The  whole  body,  but  especially  the  carapace,  is  covered  with  a  short, 
dense  pubescence.  The  gastric  area  is  less  convex  than  usual,  and,  like  the  remainder 
of  the  carapace,  unarmed ;  a  moderately  deep  groove  passes  transversely  across  the 
cardiac  area.  The  rostrum  is  of  moderate  width  and  about  one-third  the  total  length  of 
the  carapace,  with  its  apex  acute  and  slightly  upturned,  and  the  upper  surface 
carinated.     A  single  spine  occurs  on  the  lateral  border  of  the  carapace  at  the  antero- 
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lateral  angle,  and  a  second  is  found  on  the  orbital  border  behind  the  antennal  peduncle ; 
the  posterior  margin  is  prominent,  but  unarmed. 

The  chelipedes  ^  are  wanting  in  the  single  specimen.  The  ambulatory  limbs  are  short 
and  robust,  with  the  various  joints  pubescent ;  both  margins  of  the  meri  are  armed  with 
prominent  curved  spines,  and  three  or  four  spines  also  occur  on  the  anterior  margin 
of  the  carpi ;  the  dactyli  are  short  and  almost  straight,  with  a  well-marked,  curved, 
horny,  apical  claw,  and  a  series  of  minute  dentations  on  the  posterior  margin. 

The  eyes  are  firmly  fused  with  the  carapace,  and  the  corneas  are  extremely  rudimentary  ; 
the  ocular  peduncle  is  prolonged  dorsally  into  a  long,  acute,  pubescent  spine,  more  than 
half  the  length  of  the  rostrum,  and  a  short  prolongation  occurs  underneath  the  cornea. 
The  antennal  flagella  are  wanting  in  the  single  specimen.  The  external  maxillipedes  are  of 
small  size,  and  the  inner  margin  of  the  merus  is  provided  with  a  few  irregular  dentations. 

The  abdominal  segments  are  pubescent,  and  the  second,  third,  and  fourth  are  each 
provided  with  a  short  transverse  groove ;  the  terminal  segments  are  less  hairy  than  those 
in  front. 

This  very  distinct  species  is  characterised  by  the  dense  pubescence  met  with  on  its 
trunk  and  limbs,  the  short  chelipedes,  and,  above  all,  by  the  rudimentary  state  of  the 
eyes  and  the  length  of  the  ocular  spine.  I  am  unacquainted  with  any  other  Galatheid 
in  which  the  eyes  have  become  so  reduced. 

Breadth  of  carapace  7  mm.,  length  of  body  (including  rostrum)  23  mm.,  of  carapace 
(including  rostrum)  13  mm.,  of  ambulatory  leg  (detached)  16  mm. 

Habitat. — Station  196,  near  the  Philippines;  depth,  825  fathoms;  bottom,  hard 
ground.     A  male  specimen. 

Genus  Elasmonotus,  A.  Milne-Edwards. 

Elasnumotus,  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  vol.  viii.  No.  1,  p.  60,  1880. 
Galathopsis,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  417,  1885. 
.?  Anoplonotus,  S.  L  Smith,  Proc.  U.S.  Nat.  Mus.,  voL  vi.  No.  1,  p.  50,  1883. 

Rostrum  flattened  and  triangular,  usually  of  moderate  length.  Carapace  unarmed, 
with  the  lateral  margins  parallel  and  entire.  Orbito-antennal  border  short  and  transverse. 
Chelipedes  and  ambulatory  limbs  frequently  robust,  with  or  without  spines.  Eyes  devoid 
of  pigment,  with  the  peduncle  in  some  cases  prolonged  beyond  the  cornea.  Antennal 
peduncle  of  moderate  width.  Anterior  abdominal  segments,  as  a  rule,  transversely 
carinated.     Eggs  few  in  number,  and  of  large  size. 

The  characters  which  se2Jarate  Elasmonotus  from  Munidopsis  are  few  in  number,  of 
slight  importance,  and  liable  to  variation  in  different  species,  so  much  so  that  I  cannot 

'  Represented  in  tlie  figure,  but  lost  while  the  species  was  being  drawn.  I  find  from  my  notes  that  they  measured 
only  10  mm.  in  length. 
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regard  the  institution  of  the  former  genus  as  other  than  questionable.  The  two  occur  in 
similar  localities  and  at  corresponding  depths.  The  two  species  which  I  previously  placed 
in  a  separate  subgenus  intermediate  between  Elasmonotus  and  Munidopsis,  although  in 
some  respects  peculiar  (as  in  the  form  of  the  rostrum),  I  have  now,  on  second  thought, 
referred  to  Elasmonotus;  at  the  same  time,  I  cannot  see  sufficient  reason  for  the 
separation  of  the  form  which  Professor  S.  I.  Smith  has  designated  Anoplonotus. 


Elasmonotus  armatus,  A.  Milne-Edwards  (PI.  XIX.  fig.  5). 

Elasmonotus  armatus,  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  vol.  viii.  No.  1,  p.  61,  1880. 

Habitat. — Station  23,  off  Sombrero  Island,  West  Indies  ;  depth,  450  fathoms ; 
bottom,  Pteropod  ooze.     A  female  with  ova,  and  a  young  individual. 

Station  24,  off  Culebra  Island,  West  Indies ;  depth,  390  fathoms ;  bottom,  Pteropod 
ooze.  Two  females,  one  of  which  bears  ova,  and  a  male.  The  largest  specimen  (a  female) 
measures  as  follows : — Length  of  body  23  mm.,  of  carapace  (including  rostrum)  13'3 
mm.,  of  chelipede  26  mm.,  of  first  ambulatory  leg  20  mm. 

The  surface  of  the  carapace  is  faintly  rugose,  and  two  minute  tubercles  are  present  on 
th.e  rather  convex  gastric  area ;  the  cardiac  area  is  circumscribed,  and  a  shallow  groove 
passes  transversely  across  its  surface.  The  lateral  margins  of  the  carapace  are  raised, 
and  form  a  prominent  rounded  rim  on  each  side,  which  terminates  anteriorly  in  a  short 
acute  spine.  The  rostrum  is  long,  narrow,  and  slightly  upturned,  with  its  apex  acuminate, 
and  a  slight  constriction  is  present  towards  the  base.  The  ocular  peduncles  are  slightlv 
elongated,  but  do  not  terminate  in  spines.  The  merus  of  the  external  maxillipedes  is 
armed  with  two  long  and  subequal  spines  on  the  proximal  half  of  the  inner  margin,  and 
the  inner  margin  of  the  ischium  is  prolonged  distally  into  a  spine.  The  chelipedes  are 
slender  and  elongated,  with  only  a  few  short  spinules  present  at  the  distal  ends  of  the 
merus  and  carpus,  and  one  or  two  on  the  inner  surface  of  the  merus ;  the  fingers  are 
stout,  and  excavated  inferiorly,  wdtli  a  slight  thickening  towards  the  apices.  The 
ambulatory  limbs  are  slender,  and  provided  with  a  single  spinule  at  the  anterior  and 
distal  end  of  the  merus ;  the  dactyli  are  of  large  size,  and  a  series  of  horny  spinules  is 
articulated  to  the  posterior  margin.  The  second  and  third  abdominal  segments  are 
strongly  carinated  transversely. 

The  "  Blake  "  specimens  were  taken  off  Frederickstadt,  AVest  Indies,  at  a  depth  of  625 
fathoms. 
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Elasmonotus  latifrons,  Henderson  (PI.  XIX.  fig.  1). 

Elasmonotus  latifrons,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  416,  1885. 

Cliaracters. — The  carapace  is  strongly  arched  from  side  to  side,  and  covered  every- 
where with  tubercular  granules,  many  of  which  are  compound.  The  gastric  area  is 
convex,  and  provided  in  front  with  two  slightly-rounded  elevations  which  overhang 
the  base  of  the  rostrum ;  the  cardiac  area  is  circumscribed,  and  a  moderately  deep 
transverse  groove  separates  a  posterior  triangular  portion  from  two  lozenge-shaped 
portions  in  front.  The  rostrum  is  broad,  flattened,  and  horizontal,  with  the  apex  acute, 
and  a  notch  occurs  on  either  side  of  the  base,  into  which  the  eye-stalk  fits ;  the  upper 
surface  is  finely  granular  and  traversed  by  a  faint  median  carina ;  the  lower  surface  is 
smooth,  and  faintly  earinated  towards  the  apex,  while  the  lateral  margins  are  finely 
serrated,  especially  towards  the  apex.  The  lateral  margin  of  the  carapace  is  notched  by 
the  two  divisions  of  the  cervical  groove,  and  a  slight  projection  is  present  on  the  orbital 
border  behind  the  antennal  peduncle  ;  the  posterior  margin  is  raised  and  granular. 

The  chelipedes  are  short  and  stout,  with  the  joints  granulated ;  a  spine  is  present  at 
the  distal  end  of  the  merus  on  both  its  inner  and  outer  surfaces,  and  a  third  exists  on 
the  inner  margin  near  the  distal  end  of  the  carpus.  The  propodus  is  rather  finely 
granulated,  but  devoid  of  spines ;  the  fingers  arc  scarcely  equal  in  length  to  the  palm, 
and  their  surface  is  pubescent,  while  each  is  deeply  excavated  on  its  inner  aspect  towards 
the  apex,  and  the  apical  margin  is  finely  dentate  externally.  The  ambulatory  limbs  are 
short  and  robust,  with  the  joints  granulated,  and  a  few  short  blunt  spines  are  present  on 
the  anterior  margins  of  the  meri,  carpi,  and  propodi ;  the  dactyli  are  short,  and  each  ends 
in  a  curved,  horny  claw,  while  a  few  short  teeth  occur  on  their  posterior  margins. 

The  eyes  are  of  small  size,  but  slightly  movable,  and  partially  concealed  by  the  sides 
of  the  rostrum ;  the  peduncle  is  granulated,  and  prolonged  a  short  distance  beyond  the 
rudimentary  cornea  in  the  form  of  a  blunt  spine.  The  basal  joint  of  the  antennular 
peduncle  is  granulated.  The  merus  of  the  external  maxillipedes  has  its  inner  margin 
armed  with  minute  teeth,  which  are  somewhat  closely  arranged  on  the  proximal  half. 

The  second,  third,  and  fourth  abdominal  segments  are  transversely  sulcate,  with  a 
granulated  carina  on  either  side  of  the  groove  ,*  the  lateral  margins  are  granulated,  as  is 
also  the  whole  surface  of  the  posterior  segments. 

This  species  is  characterised  by  the  form  of  its  rostrum,  and  the  presence  of  tubercular 
granulations  on  most  parts  of  the  body. 

Breadth  of  carapace  (of  an  adult  male)  11  mm.,  length  of  body  (including  rostrum) 
34  mm.,  of  carapace  (including  rostrum)  17 '5  mm.,  of  chelipede  22  mm.,  of  first 
ambulatory  leg  20  mm. 

Hahitat. — Station  .218,  between  Papua  and  the  Admiralty  Islands;  depth,  1070 
fathoms  ;  bottom,  blue  mud.     A  single  specimen. 
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Elasmonotus  marginatus,  Henderson  (PI.  XIX.  fig.  2). 

Elasmonotus  marginatus,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  .^cvi.  p.  41G,  1885. 

Characters. — The  carapace  is  moderately  convex,  and  covered  everywhere  with 
granulations,  which  are  slightly  jiubescent  and  in  large  specimens  show  a  distinct  tendency 
to  become  tubercular.  The  gastric  ai-ea  is  circumscribed,  and  excavated  towards  the 
lateral  margins,  with  two  somewhat  prominent  tubercular  elevations  on  the  front  margin 
overhanging  the  base  of  the  rostrum  ;  the  cardiac  area  is  traversed  by  a  shallow  trans- 
verse groove  which  separates  two  lozenge-shaped  spaces  in  front  from  a  similar  one 
behind.  The  rostrum  is  broad  and  flattened,  with  the  apex  acute  (in  the  larger  specimen 
it  is  also  acuminate)  and  bent  upwards  ;  the  upper  surface  is  granular  and  pro\dded  with 
a  median  carina  which  occurs  also  on  the  lower  surface,  the  lateral  margins  are  finely 
serrated  towards  the  apex,  and  hollowed  out  for  the  ocular  peduncle  on  either  side 
towards  the  base.  The  lateral  margin  of  the  carapace  bears  in  front  a  prominent 
triangular  lobe,  and  projects  considerably  between  the  two  divisions  of  the  cervical  groove 
to  form  a  thin  lamina,  which  is  distinctly  bent  upwards ;  the  posterior  margin  is  raised 
and  2:rauular. 

The  chelipedes  are  short  and  stout,  with  the  joints  pubescent  and  spinose.  The 
merus  is  trigonal,  its  outer  surface  is  granulated,  and  the  margins  are  armed  with  short 
stout  spines ;  the  carpus  is  granulated  above,  and  the  spines  are  most  numerous  on  the 
inner  margin  ;  the  propodus  is  more  than  twice  the  length  of  the  carpus,  its  lateral 
margins  are  spinose,  and  a  few  scattered  granules  and  spines  occur  on  the  upper  surface ; 
the  fingers  are  deeply  excavated  towards  the  apices,  and  the  margins  of  the  latter  are 
finely  dentate.  The  ambulatory  limbs  are  robust,  with  the  surfaces  of  the  joints 
granular,  and  their  margins  both  pubescent  and  spinose,  the  spines  being  somewhat 
strongly  developed  on  the  anterior  margins  of  the  meri,  carpi,  and  propodi ;  the  dactyli 
are  moderately  long,  and  each  terminates  in  a  curved  horny  claw,  while  their  posterior 
margins  are  strongly  pubescent,  and  armed  with  short  horny  spines. 

The  eyes  are  immovably  fused  with  the  sides  of  the  rostrum  ;  the  peduncle  is  granulated 
and  prolonged  both  in  front  of  and  behind  the  rudimentary  cornea.  The  second  joint  of 
the  antennal  peduncle  bears  a  rather  prominent  external  spine ;  the  flagellum  is  of 
moderate  length.  The  merus  of  the  external  maxillipedes  is  granulated  externally,  and 
the  inner  margin  is  irregularly  dentate. 

The  abdominal  segments  are  granulated  externally,  and  the  second,  third,  and  fourth 
are  transversely  bicarinate,  the  anterior  of  the  two  carinas  being  the  more  prominent. 
The  penultimate  segment  has  two  rather  well  marked  rounded  lobes  on  its  posterior 


margm. 


This  species  bears  some  resemblance  to  the  preceding,  but  is  easily  distinguished  by 

(ZOOL.  CHALL.  ESP. — PART  LXIX.  — 1888.)  Zzz  21 
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the  prominent  lateral  margins  of  tlie  carapace,  and  by  the  armature  of  the  chelipedes  and 
ambulatory  limbs.  Two  specimens  are  present  in  the  collection,  both  females  with  ova, 
yet  differing  considerably  in  size ;  in  the  larger  also  the  rostrum  Ls  acuminate,  the  granu- 
lations on  the  carapace  are  more  strongly  developed,  and  the  limbs  are  more  pubescent. 

Breadth  of  carapace  16-5  mm.,  length  of  body  (including  rostrum)  50  mm.,  of  cara- 
pace (including  rostrum)  26'5  mm.,  of  chelipede  32  mm.,  of  first  ambulatory  leg  33  mm., 
diameter  of  ova  1-5  mm.     The  body  of  the  smaller  specimen  measures  35  mm.  in  length. 

Habitat.— Htsition  168,  off  New  Zealand  ;  depth,  1100  fathoms  ;  bottom,  blue  mud. 


Elasmonotus  miersii,  Henderson  (PL  XIX.  fig.  3). 

Elasmonotus  Miersii,  Henderson,  Ann.  and  Mag.  Nat.  Hist,  ser.  5,  vol.  xvi.  p.  416,  1885. 

Characters. — The  surface  of  the  carapace  is  finely  granulated,  and  the  regions  are 
fairly  distinct.  The  gastric  area  is  convex  and  distinctly  raised  anteriorly  above  the 
level  of  the  rostrum,  where  it  forms  two  rounded  elevations,  each  surmounted  by  a 
nipple-like  projection ;  the  cervical  groove  is  well  marked  on  the  carapace,  and  forms  a 
distinct  boundary  between  the  cardiac  and  gastric  areas ;  the  cardiac  area  is  crossed  by 
a  shallow  groove,  and  the  posterior  triangular  portion  is  circumscribed,  while  a  pitted  de- 
pression is  formed  by  the  cervical  groove  on  either  side  at  the  antero-external  angle  of  the 
area.  The  rostrum  is  flattened,  depressed,  and  of  moderate  width,  narrowing  somewhat 
abruptly  towards  the  apex  which  is  subacute  ;  the  upper  surface  is  granulated  and  faintly 
carinated  on  the  proximal  half  The  lateral  margin  of  the  cai'apace  terminates  anteriorly 
in  a  short  blunt  spine,  and  a  rather  deep  notch  is  present  at  the  point  where  the  cervical 
groove  passes  on  to  the  carapace,  a  second,  though  much  less  strongly  marked  one,  is 
placed  about  halfway  back ;  the  posterior  margin  is  raised  and  granular. 

The  chelipedes  are  elongated  and  of  moderate  width,  with  the  joints  finely  granulated, 
though  appearing  smooth  to  the  naked  eye  ;  a  few  short  blunt  spines  are  met  with  on 
the  inner  margin  of  the  merus  and  at  its  distal  end.  The  propodus  is  slightly  dilated, 
and  more  than  twice  the  length  of  the  carpus,  with  its  lateral  margins  rounded ;  the 
fingers  are  excavated  below,  and  their  apices  are  minutely  dentate,  some  hairs  also,  are 
met  with  on  their  opposed  edges.  The  ambulatory  limbs  are  of  moderate  length,  a  few 
short  blunt  spines  are  present  on  both  margins  of  the  meri,  and  a  single  spine  is  present 
at  the  anterior  and  distal  end  of  each  carpus  ;  the  dactyli  are  slender,  and  the  apical  horny 
claw  is  but  slightly  curved,  while  a  series  of  minute  horny  spinules  are  present  on  the 
posterior  margin. 

The  eyes  are  slightly  movable,  and  partially  concealed  by  the  sides  of  the  rostrum  ; 
the  peduncle  does  not  appear  to  be  prolonged  beyond  the  cornea.  A  somewhat  pro- 
minent spine  is  present  on  the  second  joint  of  the  antenna!  peduncle  at  its  outer  distal 
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end.  The  ischium  and  merus  of  the  external  maxillipedes  arc  finely  granulated  externally, 
and  the  latter  joint  is  armed  with  two  large  triangular  teeth  on  its  inner  margin,  one  of 
which  is  placed  near  the  distal  end,  while  a  third  is  present  at  the  distal  end  of  the  outer 
margin. 

The  abdominal  segments  are  finely  granular  externally,  and  the  second,  third,  and 
fourth  are  each  provided  with  two  faint  transverse  carinse. 

This  species  is  characterised  by  the  comparative  smoothness  of  its  carapace  and  limbs, 
and  by  the  form  of  the  meral  joint  of  the  external  maxillipedes.  I  have  associated  it 
with  the  name  of  my  friend  Mr.  E.  J.  Miers,  late  of  the  British  Museum  staff,  well 
known  as  the  author  of  a  large  number  of  carcinological  memoirs. 

Breadth  of  carapace  5  mm.,  length  of  body  (including  rostrum)  15  mm.,  of  carapace 
(including  rostrum)  8 "2  mm.,  of  chelipede  17  mm.,  of  firet  ambulatory  leg  11  mm.  The 
single  specimen  is  a  male,  probably  not  fully  grown. 

Habitat. — Station  173,  off  Matuku  Island,  Fiji;  depth,  315  fathoms;  bottom,  coral 
mud. 

Elasmonotus  asper,  Henderson  (PI.  XIX.  fig.  4). 

Elasmonotus  asper,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  416,  1885. 

Characters. — The  carapace  is  remarkably  flattened,  and  the  regions  are  not  clearly 
defined ;  the  surface  is  dotted  with  irregular  tubercles,  some  of  which  are  subacute,  and 
the  intervening  spaces  are  finely  granular.  The  gastric  area  is  but  slightly  raised  above 
the  surrounding  level,  and  the  tubercles  are  prominent  (some  are  even  compound)  towards 
the  median  line ;  the  tubercles  are  most  numerous  elsewhere  towards  the  lateral  and 
posterior  margins  of  the  carapace,  and  two  of  large  size  are  situated  on  the  cardiac 
area,  overhanging  a  shallow  transverse  groove.  The  rostrum  is  moderately  narrow,  and 
usually  about  twice  the  length  of  the  eye-stalks,  though  in  some  male  specimens  it 
scarcely  exceeds  these  in  length  ;  the  apex  is  slightly  upturned,  and  bidentate,  the  upper 
and  larger  of  the  two  teeth  being  in  most  cases  again  subdivided  ;  the  upper  surface  is 
finely  tubercular,  and  in  some  cases  a  few  serrations  are  present  on  the  lateral  margins 
towards  the  apex.  The  lateral  margin  of  the  carapace  is  irregular  in  outline,  but  without 
any  spines  of  importance  ;  a  small  serrated  lobe  is  present  on  the  orbital  border  behind 
the  ocular  peduncle ;  the  posterior  margin  is  narrow  and  finely  tuberculate. 

The  chelipedes  are  narrow  and  elongated,  while  the  joints,  more  particularly  the 
meri,  are  armed  with  short  tubercular  spines.  The  propodus  is  about  three  times  the 
length  of  the  carpus,  and  its  upper  surface  bears  a  median  row  of  tubercles ;  the  fingers 
are  not  equal  in  length  to  the  palm,  and  slightly  pubescent,  their  opposed  margins 
are  dentate  (the  dentations  being  more  strongly  marked  towards  the  apices)  and  a 
slight  basal  hiatus  is  usually  present  between  the  two.     The  ambulatory  limbs  are  of 
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moderate  lengtli,  with  the  joints  finely  tubercular  above  ;  the  meri  are  dilated,  and  their 
anterior  margins  are  pubescent ;  the  dactyli  are  short  and  strongly  curved,  with  their 
posterior  margins  entire. 

The  eyes  are  freely  movable,  with  the  cornese  subglobose  and  terminal  in  position ;  the 
peduncle  is  slightly  elongated,  but  not  prolonged  into  a  spine.  The  antennal  flagellum 
is  not  equal  in  length  to  the  carapace.  The  ischium  and  merus  of  the  external  maxilli- 
pedes  are  faintly  granular  externally ;  the  outer  margin  of  the  former  is  prolonged 
distally  into  an  acute  spine,  while  the  inner  margin  of  the  latter  is  irregularly  dentate, 
and  a  curved  acute  spine  is  placed  at  the  distal  end  and  outer  border  of  the  same  joint. 

The  second  and  third  abdominal  segments  are  each  provided  with  a  prominent 
median  tubercular  elevation,  the  surface  of  which  is  roughened,  and  scattered  tubercles 
of  small  size  are  present  towards  the  lateral  margins  of  the  same  segments.  The 
posterior  segments  are  perfectly  smooth. 

Several  of  the  distinctive  features  of  this  species  are  peculiar,  as  for  instance  the 
flattened  carapace,  the  bidentate  rostrum,  the  short  curved  ambulatory  dactyli,  and  the 
median  abdominal  tubercles ;  but  they  are  not,  in  my  opinion,  suflicient  to  separate  it 
from  the  genus  Elasmonotus.  Females  are  apparently  slightly  larger  than  males,  their 
rostrum  is  more  strongly  developed,  and  their  chelipedes  are  shorter. 

Breadth  of  carapace  (of  an  adult  male)  8  mm.,  length  of  body  (including  rostrum) 
24  mm.,  of  carapace  (including  rostrum)  13  mm.,  of  chelipede  31  mm.,  of  first 
ambulatory  leg  18  mm.  The  ova  measure  about  1  mm.  in  diameter.  The  body  of  the 
largest  female  measures  29  mm.  in  length. 

Habitat} — Station  311,  ofl' Port  Churruca,  Patagonia;  depth,  245  fathoms;  bottom, 
blue  mud.     Upwards  of  a  dozen  specimens,  the  majority  of  which  are  females  with  ova. 

Elasmonotus  IsBvigatus,  Henderson  (PL  XVIII.  fig.  3). 

Galathopsis  Ixvigata,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  417,  1885. 
Characters. — The  carapace  is  comparatively  smooth,  only  a  few  very  slight  rugosities 
being  present  on  the  gastric,  cardiac,  and  posterior  branchial  regions,  while  a  slight 
pubescence  occurs  on  the  upper  surface  of  the  rostrum,  and  towards  the  lateral  margins 
in  front.  The  gastric  area  is  strongly  convex,  and  rises  considerably  above  the  level  of 
the  rostrum,  but  there  is  no  sharply  defined  ridge  between  the  two  ;  the  cardiac  area  is 
crossed  by  a  moderately  deep  transverse  groove.  The  rostrum  is  flattened  and  depressed 
on  the  whole,  though  the  acute  apex  is  slightly  upturned ;  its  lateral  margins  are  thin 
and  entire.  The  lateral  margin  of  the  carapace  is  armed  with  two  small  acute  teeth,  one 
placed  at  the  commencement  of  the  border,  the  other  immediately  behind  the  cervical 
groove,  and  a  single  acute  triangular  tooth  of  slightly  larger  size  occurs  on  the  antero- 

'  This  species  is  erroneously  recorded  from  Station  No.  107  in  my  preliminary  account,  an  error  due  to  a  mistake 
in  the  labelling  of  one  of  the  specimens. 
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lateral  margiu  behind  the  autenual  peduncle ;  the  posterior  margin  is  raised  and  pro- 
minent, but  unarmed. 

The  chelipedes  are  short  and  robust,  with  the  joints  pubescent  and  finely  granulated  ; 
a  few  short  conical  spines  are  also  present  at  the  distal  end  of  the  ischium,  merus,  and 
carpus.  The  propodus  is  about  twice  the  length  of  the  carpus ;  the  fingers  are  deeply 
excavated  iuferiorly,  and  their  apices  are  broad  and  dentate ;  the  immobile  finger  is 
broader  than  the  dactylus,  while  its  outer  border  is  sharp  and  regularly  serrated.  The 
ambulatory  limbs  are  short  and  stout,  with  the  joints  granulated,  and  their  anterior 
margins  pubescent ;  the  distal  end  of  the  meri  and  carpi  terminates  both  above  and  below 
in  an  acute  spine,  and  the  posterior  surface  of  the  latter  joints  is  provided  with  a  short 
median  carina ;  the  dactyli  are  short  and  broad,  terminating  in  a  strongly  curved  claw, 
with  a  series  of  acute  teeth  on  the  posterior  margin,  the  last  of  which  so  nearly  equals 
the  terminal  claw  that  the  joint  has  a  biunguiculate  appearance. 

The  ocular  peduncles  are  slightly  elongated,  with  the  cornese  rounded,  and  terminal  in 
position.  The  merus  of  the  external  maxillipedes  is  short  and  broad,  with  two  narrow 
and  acute  subequal  spines  on  the  inner  margin. 

The  abdominal  segments  are  comparatively  smooth,  but  the  second,  thu'd,  and  fourth 
are  each  faintly  bicarinate  transversely,  and  a  transverse  impression  is  met  with  on  the 
fifth  segment ;  the  posterior  segments  are  slightly  pubescent. 

This  species  is  distinguished  by  its  flattened  acute  rostrum,  and  the  form  uf  its 
carapace,  ambulatory  limbs,  and  other  parts,  characters  which  on  the  whole  are  those  of 
the  genus  Elasmonotus,  as  at  present  constituted ;  at  the  same  time  the  chelipedes  bear 
a  close  resemblance  to  those  of  certain  species  of  Mimidojosis  [Mimidopsis  hrevimana, 
Henderson,  and  Mimidopsis  pilosa,  Henderson).  I  do  not  now  feel  justified  in  placing 
it,  as  I  formerly  did,  in  a  subgenus  intermediate  between  these  two  genera,  but  refer  it 
(as  well  as  the  next  species)  to  the  former,  though  I  may  be  allowed  once  more  to  express 
a  doubt  as  to  whether  Elasmonotus  itself  may  not  have  to  1je  united  with  Mimidopsis. 

Breadth  of  carapace  (of  a  female  with  ova)  11  mm.,  length  of  body  (including 
rostrum)  33  mm.,  of  carapace  (including  rostrum)  17  mm.,  of  chelipede  19  mm.,  of  first 
ambulatory  leg  18  mm.,  diameter  of  ova  0'9  mm. 

Habitat. — Station  219,  north  of  Papua;  depth,  150  fathoms;  bottom,  coral  mud. 
A  single  specimen. 

Elasmonotus  debilis,  Henderson  (PI.  XYHI.  fig.  4). 

Galathopds  debilis,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  417,  1885. 

Characters. — This  species  is  closely  alHed  to  the  preceding,  and  as  the  two  specimens 
are  both  in  too  fragmentary  a  condition  to  admit  of  a  detailed  description,  I  shall 
endeavour  merely  to  point  out  its  distinguishing  features.     The  carapace  is  slightly  more 
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rugose  than  in  the  preceding  species,  and  a  few  granulations  are  met  with  on  the  anterior 
gastric  region.  The  denticles  on  the  lateral  margin  of  the  carapace  are  obsolete,  and  a 
rounded  finely  serrated  lobe  occurs  on  the  orbital  margin  behind  the  antennal  peduncle. 

The  chelipedes  are  wanting  in  both  specimens.^  The  ambulatory  limbs  are  very 
similar  to  those  of  the  last  species,  but  the  dactyli  have  a  less  obvious  biunguiculate 
appearance. 

The  eyes  are  of  small  size,  and  partly  hidden  by  the  sides  of  the  rostrum.  The 
merus  of  the  external  maxillipedes  is  finely  granulated  externally,  and  the  inner  margin 
is  bispinose  ;  a  minute  spine  is  also  present  at  the  distal  end  of  the  outer  margin. 

The  transverse  carinse  on  the  second,  third,  and  fourth  abdominal  segments  are  some- 
what strongly  marked  (they  are  not  represented  in  the  figure). 

Length  of  body  (of  a  male)  18  mm.,  of  carapace  10*5  mm.,  of  chelipede  11  mm.,  of 
ambulatory  leg  (detached)  8  mm. 

Habitat. — Station  173,  off  Matuku  Island,  Fiji ;  depth,  315  fathoms  ;  bottom,  coral 
mud.     A  male  specimen. 

Station  210,  among  the  Philippine  Islands;  depth,  375  fathoms  ;  bottom,  blue  mud. 
A  male  specimen. 

Genus  Galacantha,  A.  Milne-Edwards. 

Galaeantha,  A.  Milne-Edwards,  BuU.  Mus.  Comp.  ZooL,  vol.  viiL  No.  1,  p.  52,  1880. 

Rostrum  long  and  spinulous,  the  proximal  part  horizontal,  the  apical  portion  upturned. 
Carapace  broad,  and  convex  from  side  to  side,  armed  with  a  median  spine  of  large  size, 
placed  near  the  posterior  limit  of  the  gastric  area,  and  with  an  anterior  gastric  pair  of 
spines  and  a  cardiac  spine  of  smaller  size.  Lateral  margin  of  the  carapace  provided  with 
two  prominent  flattened  spines  in  front.  Chelipedes  rather  stout,  and  exceeded  in  length 
by  the  ambulatory  limbs.  Eyes  devoid  of  pigment,  with  the  cornese  terminal  in  position. 
Antennal  peduncle  stout,  the  flagellum  of  moderate  length.  Second,  third,  and  fourth 
abdominal  segments  strongly  bicarinate  transversely,  and  armed  each  with  a  prominent 
median  spine.  Male  reproductive  appendages  of  large  size.  Eggs  few  in  number  and 
of  large  size. 

The  characters  of  this  genus  as  constituted  above  are  so  distinct  that  I  cannot  agree 
with  Professor  S.  I.  Smith's  remark  that  it  should  perhaps  be  united  with  Munidojjsis ; 
judging  from  the  description"  it  appears  extremely  doubtful  whether  the  species  which  he 

'  These  were  apparently  lost  after  my  departure  from  Scotland  and  while  the  specimens  were  in  the  hands  of  the 
draughtsman,  for  I  find  from  the  diagnosis  of  the  species  that  they  measured  11  mm.  in  length  in  an  individual 
measuring  18  mm.  The  chelipedes,  as  represented  in  the  figure,  must  be  regarded  with  suspicion,  as  their  length  (in 
proportion  to  that  of  the  body)  greatly  exceeds  the  above  measurement. 

-  "  Allirttross"  Crustacea,  Report  United  States  Fishery  Commission,  1882.  p.  350. 
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terms  Galacantha  hairdii,  upon  an  examination  of  which  this  belief  is  chiefly  based,  shoukl 
really  be  included  in  the  genus  in  question.  Three  species — all  from  great  depths — 
have  been  recorded  by  Professor  A.  Milne-Edwards,  one  of  which,  Galacantha  rostrata,  is 
apparently  not  uncommon  in  deep  water  off  the  east  coast  of  the  United  States. 


Galacantha  talismanii,  A.  Milne-Edwards,  MS.  (PI.  XX.  fig.  1). 

Habitat. — Station  195,  off  Banda ;  depth,  1425  fathoms;  bottom,  blue  mud.  A 
very  young  male  specimen,  measuring  25  mm.  in  total  length,  is  referred  with  some 
uncertainty  to  this  species. 

The  minute  elevations  on  the  surface  of  the  carapace  are  tubercular,  and  scarcely 
tend  to  become  spinulose.  The  posterior  gastric  spine  is  but  slightly  compressed,  and  is 
almost  perpendicular ;  the  anterior  gastric  spinules  are  more  slender  than  the  cardiac 
spinule,  but  of  nearly  equal  length.  The  distal  half  of  the  rostrum  is  very  slightly  up- 
turned, though  long  and  slender,  while  the  lower  and  distal  margin  of  the  proximal  part 
is  finely  dentate.  The  spines  on  the  lateral  border  of  the  carapace  are  of  equal  width, 
but  the  second  is  a  little  shorter  than  the  first.  The  chelipedes  and  ambulatory  limbs 
are  finely  granulated  and  almost  destitute  of  spines.  The  first  two  abdominal  spines  are 
slender  and  strongly  curved. 

The  types  at  Paris  were  taken  during  the  voyage  of  the  "  Talisman." 

Galacantha  bellis,  Henderson  (PL  XIX.  fig.  6). 

Galacantha  hellis,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi  p.  418,  1885. 

Characters. — The  carapace  is  covered  everywhere  with  small  spiniform  tubercles, 
which  are  more  densely  crowded  together  on  the  posterior  half.  The  median  gastric 
spine  is  broad  and  flattened,  exceeding  the  apical  portion  of  the  rostrum  in  length,  and 
placed  at  an  angle  of  about  fifty  degrees  to  the  carapace.  The  anterior  gastric  spinules 
are  more  slender  than  the  cardiac  spinule,  and  scarcely  equal  it  in  size  ;  the  latter  over- 
hangs a  shallow  transverse  groove  on  the  surface  of  which  the  pointed  tubercles  are 
somewhat  deficient.  The  rostrum  is  comparatively  short,  and  the  apical  portion  is 
decidedly  upturned,  so  as  to  be  placed  parallel  to  the  median  gastric  spine,  than  which  it 
is  narrower  and  less  flattened,  while  the  proximal  part  is  bidentate  inferiorly  and  distally 
(occasionally  unidentate) ;  a  distinct  carina  is  continued  backwards  on  the  carapace  from 
the  base  of  the  rostrum  to  the  gastric  spine.  The  lateral  spines  of  the  carapace  are 
separated  by  a  considerable  interval,  and  diverge  slightly ;  they  are  of  almost  equal 
width,  and  the  second  is  slightly  longer  than  the  first.  The  orbital  margin  exhibits  a 
faint  raised  line  which  is  continued  along  the  lateral  margin  of  the  first  part  of  the 
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rostrum  ;    the  posterior  margin  of  the  carapace  is  distinctly  elevated,  and  bounded  in 
front  by  a  narrow  transverse  strip  which  is  perfectly  smooth. 

The  chelipedes  are  armed  with  blunt  tubercular  granulations,  and  a  few  short  spines 
are  placed  at  the  distal  ends  of  the  meral  and  carpal  joints  respectively,  as  well  as  on  the 
under  surface  of  the  ischia  and  meri.  The  fingers  are  broad,  flattened,  and  considerably 
longer  than  the  palm,  with  their  apices  depressed,  and  the  lower  surfaces  deeply  excavated; 
their  opposed  margins  are  furnished  with  short  interlocking  teeth,  which  increase  in  size 
towards  the  apices.  The  ambulatory  limbs  are  coarsely  granulated,  the  granules  showing 
a  tendency  towards  linear  arrangement,  and  two  short  spines  are  placed,  one  on  either 
side,  at  the  distal  ends  of  the  meri.  The  dactyli  are  moderately  long  and  fldrly  well 
curved,  with  a  series  of  five  dentations  on  the  posterior  margin. 

The  eyes  are  freely  movable,  and  the  cornese  are  rounded,  though  slightly  deficient 
internally.  The  joints  of  the  antenna!  peduncle  are  devoid  of  spines.  The  merus  of  the 
external  maxillipedes  is  granulated  externally,  and  two  spines  are  present  on  the  inner 
proximal  margin,  the  first  of  which  is  considerably  swollen  towards  its  base ;  in  some 
cases  a  third  spine  is  present,  placed  slightly  above  the  middle  of  the  margin. 

The  second,  third,  and  fourth  abdominal  segments  are  strongly  granulated  towards 
their  lateral  margins,  whereas  the  fifth  and  sixth  are  almost  devoid  of  granulations. 
The  first  and  second  abdominal  spinules  are  well  developed  and  rather  strongly  curved. 

This  species  is  very  closely  allied  to  Galacantha  rostrata,  A.  Milne-Edwards,  but  a 
careful  comparison  with  the  types  of  the  latter  has  convinced  me  that  it  is  distinct.  In 
the  Challenger  species,  the  tubercles  on  the  carapace  are  of  larger  size,  and  more  strongl)- 
marked  on  the  anterior  half ;  the  gastric  spine  is  shorter  and  broader  at  its  base  ;  the 
rostrum  also  is  shorter  and  slightly  more  oblique  ;  the  lateral  spines  are  of  smaller  size, 
more  nearly  equal,  and  separated  by  a  wider  interval ;  the  carina  at  the  base  of  the 
rostrum  is  more  strongly  developed  ;  and  the  chelipedes  are  decidedly  more  spiny. 

Breadth  of  carapace  (of  an  adult  male)  22  mm.,  length  of  body  (including  rostrum) 
65  mm.,  of  carapace  (including  rostrum)  35  mm.,  of  gastric  spine  6"5  mm.,  of  apical 
portion  of  rostrum  5  mm.,  of  second  lateral  spine  5  mm.,  of  chelipede  48*5  mm.,  of  first 
ambulatory  leg  51  mm.  The  largest  female  specimen  measures  67  mm.  in  length,  and 
its  chelipedes  only  42  mm.,  while  the  ova  are  about  2'8  mm.  in  diameter. 

Habitat. — Station  300,  west  of  Valparaiso  ;  depth,  1375  fathoms  ;  bottom,  Globigerina 
ooze.     Four  males  and  two  females,  both  of  the  latter  with  ova. 


Genus  Eumunida,  S.  I.  Smith. 

Eumumda,  S.  I.  Smith,  Proc.  U.S.  Nat.  Mus.,  vol.  vi.  No.  1,  p.  44,  1883. 
Rostrum   slender   and    styliform,  with  a  pair  of  well-developed  supraorbital  spines 
on  either   side    of  its  base.     Chelipedes  and  ambulatory  limbs  elongated  and  slender. 
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Antennal  peduncle  nfirrow  and  elongated,  placed  under  the  eye-stalk,  and  composed  of 
five  joints,  the  second  of  which  is  provided  with  a  slender  movable  acicle.  Second 
abdominal  segment  with  its  lateral  margin  prolonged  into  anteriorly  directed  spines  ;  all 
the  appendages  except  the  penultimate  pair  absent  in  the  male.  Telson  comparatively 
small  in  size,  transversely  segmented,  and  folded  under  the  preceding  abdominal  segments. 
Branchiae  absent  from  the  bases  of  the  external  maxillipedes. 

This  remarkable  genus  apparently  forms  a  connecting  link  between  Munida  and  the 
genera  Ptychogaster  and  Urojiijtchus ;  it  agrees  closely  with  the  first  of  these  in  the 
arrangement  of  the  frontal  spines  (with  the  exception  that  there  is  an  additional  pair  of 
supraorbitals),  the  presence  of  pubescent  strise  on  the  carapace,  and  the  shape  of  the 
chelipedes  and  ambulatory  limbs,  while  it  resembles  the  two  last  in  having  the  swimming 
fan  somewhat  rudimentary  and  folded  under  the  remainder  of  the  abdomen.  In  some 
respects  it  occupies  a  unique  position  among  Galathodea,  for,  as  has  been  pointed  out  by 
Professor  Smith,  the  pair  of  rudimentary  arthrobrauchiae  usually  present  on  the  eighth 
body  segment  are  absent,  and  the  first  five  abdominal  segments  are  without  appendages 
in  the  male,  while  an  examination  of  the  Challenger  species  shows  some  peculiarities  in  the 
arrangement  of  the  antennal  peduncle,  which  I  take  to  be  of  generic  value.  ^  The  only 
previously  described  species,  Eummiida  picta,  S.  I.  Smith,  was  taken  by  the  United 
States  Fish  Commission  ofi'  the  south  coast  of  New  England,  at  a  depth  of  from  115  to 
158  fathoms. 


Eumunida  smithii,  Henderson  (PI.  XV.  fig.  5). 

Eumunida  Smithii,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  413,  1885. 

Characters.—l!\i&  carapace  is  very  slightly  arched  from  side  to  side,  with  its  surface 
glabrous,  and  crossed  by  about  a  dozen  sparingly  ciliated  transverse  strise.  The  frontal 
spines  are  all  slender  and  deflexed,  but  especially  the  rostrum,  which  is  about  one-third 
longer  than  the  first  supraorbital,  and  nearly  twice  the  length  of  the  second.  The  gastric 
area  is  flattened  and  circumscribed,  with  a  slight  hollowing  out  towards  the  base  of  the 
rostrum,  and  the  transverse  striae  have  a  tendency  to  become  squamose,  more  par- 
ticularly in  front ;  the  hepatic  area  is  deeply  concave,  and  on  its  upper  boundary  three 
small  spinules  pass  in  an  oblique  line  from  the  base  of  the  second  supraorbital  spine,  the 
first  being  very  minute,  and  the  third  or  most  posterior  being  slightly  larger  than  the 
second  ;  the  cardiac  area  is  circumscribed  anteriorly,  but  like  the  remainder  of  the  carapace 
is  unarmed.  The  lateral  margin  of  the  carapace  is  armed  with  six  curved  spinules, 
gradually  decreasing  in  size  from  before  backwards,  of  which  one  is  placed  in  front  of  the 

1  The  presence  of  an  additional  segment  may  possibly  be  a  specific  and  not  a  generic  character,  for  I  have  already 
noticed  the  occurrence  of  a  similar  number  in  a  species  of  Porcellana  {Porcellana,  serratifwns,  Stimpson),  in  which 
genus  the  normal  number  is  four. 

(ZOOL.  CHALL.  EXP. — PART  LXIX. — 1888.)  ZzZ  22 
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cervical  groove,  and  one  between  its  two  branches  ;  the  posterior  margin  is  unarmed,  and 
not  specially  prominent. 

The  chelipedes  are  wanting  in  the  single  specimen.  The  ambulatory  limbs  are  very 
similar  to  those  of  Eumunida  picta,  S.  I.  Smith  ;  the  meri  are  subsquamose  externally, 
and  their  anterior  margin  as  well  as  that  of  the  carpi  is  fringed  with  short  curved  spinules, 
one  of  slightly  larger  size  being  present  on  either  side  of  the  distal  end  of  the  former 
joints ;  the  dactyli  are  flattened  and  but  slightly  curved,  with  a  well-marked  series  of 
horny  spinules  present  on  the  posterior  margin,  a  few  occurring  also  on  the  same  margin 
of  the  propodi. 

The  eyes  are  of  moderate  size  and  the  corneae  are  distinctly  rounded.  The  ischium 
and  merus  of  the  external  maxillipedes  are  subequal,  and  both  are  unarmed. 

The  abdominal  segments  are  glabrous,  and  each  is  crossed  by  two  sparingly  pubescent 
strife.  The  lateral  spines  of  the  second  segment  are  stout  and  show  a  tendency  to 
bifurcate. 

This  small  species  in  most  of  its  characters  closely  approaches  Eumunida  picta,  S.  I. 
Smith,  from  which  it  may,  however,  be  distinguished  at  once  by  the  relative  size  of  the 
hepatic  spinules,  for  in  the  North  Atlantic  form  these  decrease  in  size  from  before  back- 
wards, the  first  being  considerably  larger  than  either  of  the  other  two.  I  have  dedicated 
it  to  the  founder  of  the  genus. 

Breadth  of  carapace  (of  a  male)  5  mm.,  length  of  body  (including  rostrum)  15  mm., 
of  carapace  (including  rostrum)  9  mm.,  of  rostrum  3 '5  mm.,  of  ambulatory  leg  (detached) 
11 '5  mm. 

Habitat. — Station  192,  off  Little  Ki  Island;  depth,  140  fathoms  ;  bottom,  blue  mud. 
A  single  specimen. 

Genus  Ptychotjaster,  A.  MUne-Edwards. 

Ptychogaster,  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  vol.  viii.  No.  1,  p.  63,  1880. 

Rostrum  slender  and  spiniform,  usually  upturned.  Carapace  narrow  and  somewhat 
ovate  in  shape,  with  its  surface  glabrous  and  usually  spinose.  Chelipedes  and  ambulatory 
limbs  slender  and  greatly  elongated,  the  basal  joints  of  the  latter  not  hidden  by  the  sides 
of  the  carapace.  Eye-stalks  with  the  corneae  dilated.  Antennal  peduncle  slender,  the 
flagellum  short.  External  maxillipedes  narrow,  the  terminal  joints  elongated.  Abdomen 
folded  on  itself,  the  telson  (which  is  transversely  segmented)  and  the  last  pair  of 
appendages  bent  under  the  preceding  segments,  and  applied  to  the  thoracic  sterna ; 
males  with  the  first  two  pairs  of  appendages  (genital)  well  developed,  those  of  the  third, 
fourth,  and  fifth  segments  rudimentary.  Eggs  comparatively  few  in  number,  and  of  large 
size. 

Two  species  belonging  to  this  interesting  deep-water  genus  have  been   previously 
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described,  viz.,  Ptycliogaster  spinifer,  A.  Milne-Edwards,  takeu  by  the  "'Blake"  at 
seven  stations  in  the  West  Indies,  at  depths  varying  from  123  to  183  fathoms,  and 
Ptycliogaster  formosus,  A.  Milne-Edwards,  dredged  by  the  "  Talisman  "  off  the  Canaries, 
at  the  great  depth  of  4000  metres  (2187  fathoms).  The  Challenger  dredgings  have  added 
two  new  and  interesting  forms  to  the  list. 

Ptycliogaster  milne-edwardsi,  Henderson  (PI.  XX.  fig.  2). 

Ptychogaster  milne-edwardsi,  Henderson,  Narr.  ChalL  Exp.,  vol.  i.  p.  900,  fig.  330,  1885 ;  Ami. 

and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  418,  1885. 

Cliaracters. — The  carapace  is  narrow  in  front  though  widening  out  poisteriorly,  with 
its  surface  glabrous  and  covered  by  slender  acute  spines,  which  attain  their  largest  size 
towards  the  middle  line.  The  gastric  area  is  moderately  convex,  and  is  armed  with  a  lateral 
and  two  submedian  pairs  of  spines,  as  well  as  with  two  unpaired  spines  which  are  situated 
in  the  middle  line ;  the  cardiac  area  is  circumscribed  and  remarkably  convex,  with  a  pair 
of  prominent  spines  placed  in  front  of  three  smaller  spinules  ;  at  each  antero-lateral  angle  of 
the  cardiac  area  there  is  a  small  convex  elevation  surmounted  by  a  spine  of  large  size.  The 
spines  on  the  branchial  regions  are  of  small  size,  and  closely  grouped  together ;  there  are, 
however,  two  submedian  pairs  placed  behind  the  cardiac  area  which  attain  a  considerable 
size.  The  rostrum  is  narrow,  acute,  and  strongly  upturned,  with  its  length  equal  to  more 
than  one-third  that  of  the  carapace.  The  lateral  margin  of  the  carapace  bears  three 
almost  equidistant  spines  on  its  anterior  half,  the  first  of  which  is  placed  at  the  antero- 
lateral angle,  while  the  posterior  half  is  armed  with  a  number  of  closely  set  spinules  ;  the 
epimeral  suture  is  very  distinct  and  situated  a  little  below  the  lateral  margin ;  the 
branchiostegite  has  considerable  vertical  extent  and  its  surface  is  spinulose.  The  posterior 
margin  of  the  carapace  is  slightly  raised,  and  bears  a  number  of  minute  spinules. 

The  chelipedes  are  narrow,  subcylindrical,  and  of  great  length,  with  the  joints  uni- 
formly covered  by  short  slightly  curved  spinules,  which  are  arranged  in  six  or  seven 
distinct  rows  on  each  joint ;  the  right  chelipede  is  considerably  shorter  than  the  left, 
a  result  perhaps  due  to  accident.  The  carpus  and  palm  are  subequal  in  length,  but 
both  are  exceeded  by  the  merus  ;  the  fingers  are  nearly  two-thirds  the  length  of  the 
palm,  and  are  slightly  curved,  they  are  subcylindrical  in  shape,  and  gradually  taper 
towards  the  pointed  apices,  while  their  opposed  margins  are  densely  setose  and  armed 
with  conical  teeth,  which  gradually  decrease  in  size  from  behind  forwards,  and  two  of 
which  near  the  proximal  end  of  the  fingers  are  considerably  larger  than  the  others.  The 
ambulatory  limbs  are  slender,  subcylindrical,  and  greatly  elongated,  with  the  joints  armed 
in  a  similar  way  to  the  chelipedes  ;  the  dactyli  are  short  and  flattened,  being  only  about 
one-fourth  the  length  of  the  propodi,  and  a  series  of  long  horny  spines  is  present  on  their 
posterior  margin. 
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The  eye-stalks  are  slightly  elongated,  while  the  cornese  are  terminal  in  position, 
globular  in  shape,  and  deeply  pigmented.  The  basal  joint  of  the  antennular  peduncle 
is  of  small  size,  but  the  two  succeeding  joints  are  elongated  and  subcylindrical.  A  small 
spine  is  present  on  the  outer  margin  of  the  first  free  joint  of  the  antennal  peduncle,  and 
the  ultimate  joint  is  nearly  twice  the  length  of  the  penultimate  ;  the  flagellum  is  scarcely 
equal  in  length  to  the  carapace.  A  few  spinules  are  met  with  on  the  outer  surface  of 
the  carpus  and  propodus  of  the  external  maxillipedes,  and  a  single  minute  spinule  occurs 
at  the  distal  end  of  the  merus  ;  the  terminal  joints  are  densely  pubescent  below. 

The  abdominal  segments  are  uniformly  covered  with  short  stout  spines  arranged  in 
transverse  rows  on  the  dorsal  surface,  which  show  a  tendency  to  decrease  in  size  towards 
the  lateral  margins ;  part  of  the  first  segment  is  uncovered  by  the  carapace,  forming 
a  transverse  carina  which  bears  a  single  row  of  spines.  The  telson  and  last  pair  of 
appendages  are  smooth,  and  provided  with  long  fringing  hairs. 

This  fine  species  is  distinguished  at  once  from  Ptycliogaster  sjnnifer  by  the  armature 
of  its  abdomen,  for  in  the  latter  all  the  segments  are  smooth  ;  it  bears  a  greater  resem- 
blance to  Ptycliogaster  formosus,  in  which,  however,  the  third,  fourth,  and  fifth  segments 
are  devoid  of  spines.  I  have  pleasure  in  dedicating  it  to  Professor  Alphonse  Milne- 
Edwards,  in  recognition  of  his  courteous  assistance  in  connection  with  the  identification 
of  the  deep-sea  forms  in  the  present  collection. 

Greatest  breadth  of  carapace  (of  an  adult  male)  15 "5  mm.,  breadth  at  antero-lateral 
angles  8  mm.,  length  of  body  (including  rostrum)  55  mm.,  of  carapace  (including  ros- 
trum) 22'5  mm.,  of  left  chelipede  118  mm.,  of  chela  43"5  mm.,  of  right  chelipede  90  mm., 
of  first  ambulatory  leg  90  mm. 

Habitat. — Station  310,  Sarmiento  Channel,  Patagonia;  depth,  400  fathoms  ;  bottom, 
blue  mud.     A  single  specimen. 

Ptycliogaster  Isevis,  Henderson  (PI.  XX.  fig.  3). 

Ptycliogaster  Isevis,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  418,  1885. 

Character's. — The  carapace  narrows  very  slightly  in  front,  and  its  surface  is  uneven 
and  glabrous,  with  only  a  few  minute  spinules  present  on  the  anterior  half.  The  gastric 
area  is  scarcely  elevated,  and  bears  two  pairs  of  spinules  behind  the  base  of  the  rostrum, 
(of  which  the  external  are  slightly  larger)  as  well  as  a  spinule  of  very  small  size  near  the 
posterior  limit  of  the  area  ;  a  single  minute  spinule  is  also  present  on  each  midbranchial 
region  behind  the  cervical  groove.  The  rostrum  is  narrow,  spinulous,  and  almost 
horizontal  in  direction,  with  a  faint  upward  inclination.  The  lateral  margin  of  the 
carapace  is  armed  with  five  slender  spines,  situated  on  the  anterior  two-thirds  of  the 
border,  and  gradually  decreasing  in  size  from  before  backwards  ;  the  posterior  margin  is 
unarmed. 


REPORT  ON  THE  ANOMURA.  173 

The  clielipedes  are  extremely  slender  and  closely  beset  with  minute  spinules  arranged 
in  distinct  rows.  The  carpus  is  slightly  longer  than  the  palm,  l)ut  the  two  joints  are  of 
equal  width  ;  the  fingers  are  slender  and  slightly  curved,  with  their  apices  acute,  and  their 
opposed  margins  setose,  while  a  prominent  tubercular  tooth  is  present  near  the  proximal 
end  of  each.  The  ambulatory  limbs  are  very  slender,  and  a  few  delicate  spinules  are 
present  on  the  anterior  margin  of  the  meri  and  carpi,  as  well  as  two  or  three  on  the 
posterior  margin  and  distal  end  of  the  propodi ;  the  dactyli  are  broad,  flattened,  and  but 
slightly  curved,  with  a  series  of  slender  spines  on  the  posterior  margin,  which  increase 
in  size  towards  the  apex. 

The  eye-stalks  are  narrow  and  elongated,  in  length  equalling  the  rostrum,  with  the 
cornese  dilated  and  deeply  pigmented.  The  external  maxillipedes  are  armed  with  a 
single  spinule  at  the  outer  and  distal  end  of  the  merus,  and  the  three  terminal  joints  are 
densely  pubescent  internally. 

The  abdominal  segments  are  all  smooth  and  glabrous  externally,  and  their  pleura  are 
subobtuse. 

This  species  is  distinguished  by  its  narrow  and  elongated  eye-stalks,  the  comparative 
absence  of  spines  from  the  carapace,  and  by  its  very  small  size. 

Breadth  of  carapace  (of  a  female  with  ova)  4  mm.,  length  of  body  (including  rostrum) 
15  mm.,  of  carapace  (including  rostrum)  6"5  mm.,  of  chelipede  32  mm.,  of  chela  10"2 
mm.,  of  ambulatory  leg  (detached)  14"5  mm.,  diameter  of  ova  about  0'7  mm. 

Habitat. — Station  192,  off  Little  Ki  Island  ;  depth,  140  fathoms  ;  bottom,  blue  mud. 
A  single  specimen  in  an  imperfect  state  of  preservation. 

Genus  Uroptychus,  n.  u. 
Diptychus,^  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  vol.  viii.  No.  1,  p.  61,  1880. 

Rostrum  flattened  and  acute,  resembling  that  of  Galathea.  Carapace  somewhat 
ovate  in  shape,  with  its  surface  glabrous  and  usually  devoid  of  spines.  Chelipedes 
elongated  and  of  varying  width  ;  the  ambulatory  limbs  slender.  Eye-stalks  short  and 
stout,  the  corneae  scarcely  dilated.  Antennal  peduncle  slender,  the  first  free  joint  pro- 
vided with  a  flattened  and  acute  acicle  or  movable  spine  ;  the  flagellum  never  of  great 
length,  and  in  some  cases  remarkably  short.  External  maxillipedes  comparatively 
smooth,  with  the  terminal  joints  elongated,  more  especially  the  propodus,  which  is  con- 
siderably longer  than  any  of  the  other  joints.  Abdomen  smooth  and  glabrous  externally, 
folded  on  itself;  the  telson  (which  is  transversely  segmented  and  of  very  small  size),  as 
well  as  the  last  pair  of  appendages,  bent  under  the  preceding  segments  and  applied  to 
the  thoracic  sterna ;  males  with  the  first  two  pairs  of  appendages  (copulatory  organs) 

1  As  this  name  has  been  previously  used  in  Zoology  to  designate  a  genus  of  Cyprinoid  Fishes,  I  have  altered  it  to 
that  given  above. 
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fairly  well  developed,  those  of  the  third  and  fourth  segments  rudimentary,  of  the  fifth 
absent ;  females  with  two  pairs  of  ovigerous  appendages  on  the  third  and  fourth  segments, 
those  of  the  other  segments  (with  the  exception  of  the  penultimate)  absent.  Eggs  com- 
paratively few  in  number,  and  of  large  size. 

The  species  are  mostly  of  small  size,  and  characterised  by  the  shining  polished 
surface  of  their  body  and  limbs.  They  are  widely  distributed,  occurring  at  depths  of  about 
100  to  700  fathoms,  and  many  of  the  species  appear  to  live  among  the  branches  of  Corals, 
their  limbs  being  specially  adapted  for  clinging.  The  atrophy  of  the  caudal  swimming 
fin  is  carried  to  a  greater  extent  than  in  either  Ptychogaster  or  Eiimnnida,  and  it  is 
probable  that  the  folding  in  of  that  part  is  a  result  of  this  condition  in  all  three  genera. 
In  one  respect  Uroptychus  diflers  from  all  other  Galatheids,  viz.,  in  the  presence  of  a 
distinct  movable  acicle  on  the  first  free  (in  reality  the  second)  joint  of  the  antennal 
peduncle,  an  imj^ortant  and  primitive  character,  but  it  must  be  remembered  that  a 
similar  process,  though  of  very  small  size,  is  present  also  in  Eumunida.  In  those  species 
which  I  have  examined,  the  fifth  arthrobranchia,  counting  from  before  backwards,  is  not 
of  larger  size  than  the  others,  whereas  in  most  of  the  Galathodea  it  is  distinctly  enlarged. 
Professor  A.  Milne-Edwards  has  made  known  five  species  from  the  West  Indies,  dredged 
during  the  "  Blake  "  expedition,  and  more  recently  another  species  from  the  "  Talisman  " 
dredgings  in  the  North  Atlantic. 

Uroptychus  nitidus  (A.  Milne-Edwards)  (PI.  XXI.  fig.  6). 

Diptychus  nitidus,  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  vol.  viii.  No.  1,  p.  62,  1880. 

Habitat. — Station  23,  ofi"  Sombrero  Island,  West  Indies ;  depth,  450  fathoms ; 
bottom,  Pteropod  ooze.     Two  males,  and  a  female  with  ova ;  all  of  small  size. 

Station  24,  off  Culebra  Island,  West  Indies ;  depth,  390  fathoms ;  bottom,  Pteropod 
ooze.  An  adult  male  (figured),  the  body  of  which  measures  34  mm.  in  length,  and  the 
chelipedes  69  mm. 

The  carapace  is  perfectly  smooth  and  glabrous,  with  a  single  spinule  placed  on  each 
lateral  margin  at  the  antero-lateral  angle.  The  rostrum  is  about  twice  the  length 
of  the  eye-stalks,  with  its  margins  entire,  and  it  is  slightly  upturned  towards  the  apex 
(this  last  character  being  liable  to  considerable  variation  in  difi"ereut  specimens).  The 
chelipedes  are  broad,  flattened,  and  of  great  length,  with  their  surface  smooth  and 
shining ;  the  merus  narrows  very  considerably  towards  its  proximal  end,  and  a  few 
ill-defined  granules  occur,  in  some  specimens  at  least,  on  its  inner  surface,  while  a  minute 
spinule  is  found  on  the  upper  surface  and  at  the  distal  end  of  the  ischium  ;  the  fingers  are 
excavated  inferiorly,  and  their  surfaces  are  clad  with  delicate  silky  hairs ;  two  unequal  teeth 
are  met  with  on  the  inner  margin  of  the  dactylus,  and  an  ill-defined  projection  occurs  on 
the  corresponding  border  of  the  immobile  finger.     The  ambulatory  limbs  are  slender,  and 
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like  the  chelipcdes  glabrous,  with  a  series  of  delicate  spines  articulated  to  the  posterior 
margin  of  the  propodi ;  the  dactyli  are  short  and  strongly  curved,  with  numerous  spinules 
on  the  posterior  margin,  which  increase  in  size  and  are  separated  by  wider  intervals 
towards  the  apex  of  the  joint,  in  some  cases  also  the  dactyli  are  pubescent.  The 
antennal  acicle  extends  slightly  beyond  the  tip  of  the  eye-stalk,  and  almost  to  the  end 
of  the  antennal  peduncle ;  the  flagellum  is  not  equal  in  length  to  the  carapace.  The 
joints  of  the  external  maxillipedes  are  smooth.  The  abdominal  segments  are  smooth 
and  glabrous  externally. 

From  the  dredgings  of  the  "  Blake  "  it  would  appear  that  this  species  is  common  in 
the  West  Indies,  it  having  been  taken  by  that  vessel  at  no  less  than  eighteen  stations,  in 
depths  varying  from  88  to  734  fathoms.  It  was  found  in  most  of  these  cases  adhering  to 
Corals  of  the  genus  Chrysogorgia. 

Uroptychus  insignis,  Henderson  (PI.  XXI.  fig.  l). 

DiptychtLS  insignis,  Henderson,  Aun.  and  Mag.  Nat.  Hist.,  ser  5,  voL  xvi.  p.  419,  1885. 

Characters. — The  surface  of  the  carapace  is  smooth  and  glabrous,  with  a  moderate 
convexity  from  side  to  side.  The  gastric  area  is  crossed  in  front  by  a  transverse  row  of 
short,  stout  spinules,  chiefly  arranged  in  two  groups  one  on  either  side  of  the  middle  line  ; 
the  remaining  areas  are  unarmed.  The  rostrum  is  about  four  times  the  length  of  the 
eye-stalks,  and  its  apical  half  is  slightly  upturned ;  two  minute  spinules  are  present  on 
each  lateral  margin  towards  the  apex,  and  the  whole  lower  surface  as  weU  as  the  distal 
end  of  the  upper  surface  bears  a  median  carina.  The  lateral  margin  of  the  carapace  is 
armed  with  two  spines  of  moderate  size  on  its  anterior  half,  one  being  situated  at  the 
antero-lateral  angle,  and  the  other  opposite  the  gastric  row  of  spinules,  with  a  few  spines 
of  smaller  size  intervening,  while  the  posterior  half  is  provided  with  a  regular  series, 
decreasing  gradually  in  size  from  before  backwards,  and  continued  almost  to  the  posterior 
limit.  The  posterior  margin  is  regularly  convex,  with  the  convexity  directed  forwards. 
A  few  minute  spinules  occur  on  the  anterior  pterygostomial  region. 

The  chelipedes  are  robust  and  of  moderate  length,  with  the  proximal  joints  tuberculate 
and  spiny.  The  merus  and  carpus  are  both  armed  with  prominent  spines  at  their  distal 
ends,  as  also  is  the  inner  surface  of  the  former  joint,  while  their  surfaces,  but  especially 
the  upper  one,  are  roughened  by  somewhat  pointed  tul^ercles  which  are  mostly  arranged 
in  rows.  The  propodus  is  glabrous,  and  its  upper  surface  is  provided  with  indistinct 
tubercles,  chiefly  towards  the  proximal  end ;  the  fingers  are  more  than  half  the  length  of 
the  palm,  their  apices  cross  one  another  and  are  acute,  while  each  in  addition  to  having 
its  inner  margin  finely  serrated  bears  a  single  ill-defined  tooth  of  moderate  size.  The 
ambulatory  limbs  are  rather  stout,  and  comparatively  smooth,  a  few  indistinct  spinules 
being  merely  present  on  the  anterior  margin  of  the  meral  and  carpal  joints,  and  a  rounded 
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projection  occurs  at  the  distal  inferior  end  of  the  propodi,  to  which  from  eight  to  ten 
horny  spines  are  articulated ;  the  dactyli  are  short  and  strongly  curved,  with  nine  or  ten 
spinules  gradually  increasing  in  size  towards  the  apex,  present  on  the  inferior  margin. 

The  eyes  are  of  small  size,  and  partially  concealed  in  orbits,  -with  the  cornese  not 
dilated.  The  antennal  acicle  is  elongated,  being  more  than  twice  the  length  of  the  eye- 
stalks,  and  extending  almost  to  the  end  of  the  antennal  peduncle.  A  few  ill-defined 
spinules  occur  on  the  inner  margin  and  at  the  distal  end  of  the  merus  of  the  external 
maxillipedes. 

The  abdominal  segments  are  smooth  and  glabrous  externally,  with  their  pleura 
subacute ;  the  pleuron  of  the  second  segment  is  bilobed,  a  feature  common  to  most 
members  of  the  genus,  and  the  rounded  anterior  lobe  overlaps  the  postero-external  angle 
of  the  carapace. 

This  fine  species  is  distinguished  by  the  armature  of  its  carapace,  chelipedes,  and 
ambulatory  limbs,  and  the  small  size  of  its  eyes.  With  the  exception  of  Uroptychus 
nitidus  (A.  Milne-Edwards),  it  is  the  largest  known  species  belonging  to  the  genus. 

Breadth  of  carapace  (of  an  adult  male)  12 "4  mm.,  length  of  body  (including  rostrum) 
34  mm.,  of  carapace  (including  rostrum)  17 '5  mm.,  of  ehelipede  45  mm.,  of  chela 
19 '5  mm.,  of  first  ambulatory  leg  29  mm.  Females  appear  to  equal  the  males  in  size, 
but  their  chelipedes  are  more  slender ;  the  ova  have  a  diameter  of  nearly  1  mm. 

Habitat. — Station  145a,  ofi"  Prince  Edward  Island;  depth,  310  fathoms;  bottom, 
volcanic  sand.    Two  males,  four  females  (one  bearing  ova),  and  several  young  specimens. 

Uroptychus  spinimarginatus,  Henderson  (PL  XXL  fig.  2). 

Diptychus  spinimarginatus,  Henderson,  Ann.  and  Mag.  Nafc.  Hist.,  ser.  5,  vol.  xvi.  p.  419,  1885. 

Characters. — The  carapace  is  glabrous,  though  its  surface  is  roughened  posteriorly 
and  towards  the  lateral  margins  by  very  minute  granulations,  and  in  some  specimens  also 
the  same  parts  are  pubescent ;  no  spines  are  met  with  anywhere  on  the  surface.  The 
rostrum  is  about  four  times  the  length  of  the  eye-stalks,  and  three-fourths  that  of  the 
remainder  of  the  carapace ;  it  is  horizontal  in  direction,  its  lower  surface  bears  a  median 
carina,  and  two  or  three  minute  spinules  are  present  on  each  lateral  margin  towards  the 
apex.  The  posterior  half  of  the  lateral  border  of  the  carapace  is  armed  with  five  large 
and  prominent  spines,  the  first  of  which  reaches  a  larger  size  than  any  of  the  others,  the 
second  and  third  being  subequal,  as  are  also  the  fourth  and  fifth  ;  the  anterior  half  bears 
three  or  four  spines  of  small  size,  including  that  at  the  antero-lateral  angle.  The  ptery- 
gostomial  region  terminates  anteriorly  in  a  short  acute  spine. 

The  chelipedes  are  elongated  and  extremely  slender,  with  the  proximal  joints  finely 
tubercular  and  armed  with  a  few  short  spines.  A  spine  is  placed  at  the  upper  distal  end 
of  the  basis,  a  second  at  the  lower  distal  end  of  the  ischium,  and  two  on  the  inner  distal 
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end  of  the  merus,  while  the  minute  tubercles  are  best  marked  on  the  merus  and  carpus. 
The  propodus  is  glabrous,  and  its  surface  is  minutely  punctate ;  the  fingers  are  scarcely 
half  the  length  of  the  palm,  with  their  surface  slightly  pubescent,  and  a  single  ill-defined 
tooth  is  present  on  the  inner  margin  of  each.  The  ambulatory  limbs  are  slender,  more 
particularly  the  first,  and  the  joints  are  glabrous,  though  slightly  pubescent ;  the  meral 
joints  are  finely  tubercular,  and  numerous  distinct  spinules  are  present  on  their  anterior 
margin ;  the  propodi,  as  well  as  the  dactyli,  are  slightly  curved,  and  a  series  of  minute 
horny  spinules  is  present  on  the  posterior  margin  of  the  latter. 

The  eyes  are  of  small  size  and  partially  concealed  in  orbits,  with  the  cornese  but 
slightly  dilated.  The  antennal  acicle  is  of  very  small  size,  only  reaching  the  end  of 
the  eye-stalk,  and  scarcely  the  middle  of  the  last  joint  of  the  antennal  peduncle.  The 
external  maxillipedes  are  smooth,  one  or  two  minute  spinules  being  alone  present  at  the 
distal  end  of  the  merus. 

The  abdominal  segments  are  glabrous  externally,  though  minutely  punctate,  and  the 
fifth  and  sixth  are  in  addition  ^jubescent  in  some  specimens  ;  their  pleura  are  suboljtuse. 

This  species  agrees  with  the  West  Indian  Uroptychus  armatus  (A.  Milne-Edwards)  in 
having  the  carapace  armed  laterally  with  prominent  spines,  but  in  the  latter  species  from 
seven  to  eight  of  these  are  present,  and  the  ambulatory  limbs  are  in  addition  smooth. 

Breadth  of  carapace,  not  including  spines  (of  a  female  with  ova  from  Station  170) 
7  mm.,  length  of  body  (including  rostrum)  22  mm.,  of  carapace  (including  rostrum) 
11  mm.,  of  chelipede  29  mm.,  of  chela  12  mm.,  of  first  ambulatory  leg  13  mm., 
diameter  of  ova  about.  1  mm. 

Habitat. — Station  170,  ofl:'  the  Kermadec  Islands;  depth,  520  fathoms;  bottom, 
volcanic  mud.     A  female  with  ova,  and  a  young  male. 

Station  214,  south  of  the  Philippines;  depth,  500  fathoms;  bottom,  blue  mud. 
Two  females,  both  with  ova. 

Uroptychus  parvulus,  Henderson  (PI.  XXI.  fig.  3). 

Diptychus  parvidus,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  420,  188.5. 

Characters. — The  carapace  is  slightly  more  convex  than  usual,  and  is  everywhere 
smooth  and  glabi'ous,  though  a  few  minute  punctations  are  visible  on  its  surface.  The 
rostrum  is  about  half  the  length  of  the  carapace,  or  four  times  the  length  of  the  eye-stalks, 
and  slightly  depressed,  with  its  upper  surface  hollowed  out  from  side  to  side,  and  thp 
margins  entire.  The  lateral  border  of  the  carapace  is  armed  with  a  series  of  very  minute 
spinules  which  are  best  marked  towards  the  posterior  limit.  The  pterygostomial  region 
is  provided  with  a  few  scattered  granules. 

The  chelipedes  are  elongated  and  of  moderate  width,  with  the  proximal  joints  finely 
spinose.     The  merus  and  carpus  are  each  armed  with  numerous  rows  of  short  spinules, 
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which  at  the  distal  end  of  both  joints  become  distinct  spines.  The  propodus  is  slightly 
swollen  in  both  its  diameters  and  its  surface  is  perfectly  smooth  ;  the  fingers  are 
more  than  half  the  length  of  the  palm  and  their  surface  is  pubescent,  the  apices  are 
curved,  the  dactylus  folding  under  the  immobile  finger,  and  a  single  tooth  is  present  on 
the  inner  margin  of  each.  The  ambulatory  limbs  are  of  moderate  width,  and  with  the 
exception  of  a  row  of  minute  spinules  on  the  anterior  border  of  the  meri  (and  in  some 
cases  also  of  the  carpi)  are  smooth,  a  series  of  distinct  horny  spinules  also  occurs  on  the 
posterior  margin  of  the  propodi ;  the  dactyli  are  more  than  half  the  length  of  the 
propodi  and  strongly  curved,  with  from  six  to  eight  stout  horny  spinules  articulated  to 
the  posterior  margin  of  each,  the  apical  one  being  of  small  size. 

The  eyes  are  of  small  size,  with  the  cornese  subglobose  and  deeply  pigmented.  The 
antennal  acicle  is  long  and  acuminate,  extending  slightly  beyond  the  end  of  the 
peduncle,  the  last  joint  of  which  is  prolonged  inferiorly  into  an  acute  spine,  and  its  basal 
portion  is  rather  broad  ;  the  flagellum  is  remarkably  short,  not  reaching  the  end  of  the 
rostrum,  and  consisting  of  scarcely  half  a  dozen  joints.  The  external  maxillipedes  are 
almost  completely  smooth,  one  or  two  minute  spinules  being  found  only  at  the  distal 
end  of  the  merus. 

The  abdominal  segments  are  smooth  and  glabrous  externally,  with  the  pleura  sub- 
acute, those  of  the  third  segment  and  the  posterior  part  of  the  second  segment  being- 
narrow  and  attenuated.     The  telson  and  last  pair  of  appendages  are  of  very  small  size. 

This  small  species  is  distinguished  by  the  form  of  its  rostrum,  and  the  armature  of 
the  chelipedes,  as  well  as  by  the  remarkable  characters  of  the  external  antennae. 

Breadth  of  carapace  of  the  largest  specimen  (a  female  with  ova)  G  mm.,  length  of 
body  (including  rostrum)  16  mm.,  of  carapace  (including  rostrum)  9  mm.,  of  chelipede 
20  mm.,  of  chela  9  mm.,  of  first  ambulatory  leg  12  mm.,  diameter  of  ova  about  0'8  mm. 
Males  are  of  somewhat  smaller  size  than  the  above  (as  are  also  the  other  females  with 
ova)  but  their  chelipedes  are  considerably  stouter. 

Habitat. — Station  310,  Sarmiento  Channel,  Patagonia;  depth,  400  fathoms;  bottom, 
blue  mud.  About  thirty  specimens,  including  both  males  and  females,  several  of  the 
latter  with  ova. 

Uroptychus  politus,  Henderson  (PI.  VI.  fig.  2). 

Diptychus  polihis,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol  xvi.  p.  420,  1885. 

Characters. — The  carapace  is  moderately  convex  from  side  to  side,  and  everywhere 
perfectly  smooth  and  glabrous,  the  margins  even  being  entire,  with  the  exception  of  a 
minute  denticle  at  the  antero-lateral  border.  The  rostrum  is  horizontal  and  placed  very 
slightly  below  the  level  of  the  highest  part  of  the  carapace,  in  length  it  exceeds  the  eye- 
stalks  by  a  small  part  of  its  extent,  and  it  narrows  somewhat  abruptly  towards  the  apex. 
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the  basal  portion   being  of  considerable  breadth.     The  pterygostomial  region  is  smooth 
but  bears  a  sHght  depression  near  its  centre. 

The  chelipedes  are  of  moderate  length,  and  the  joints  are  everywhere  perfectly  smooth 
and  glabrous,  with  the  exception  of  a  smaU  spine  at  the  upper  and  distal  end  of  the 
ischium.  The  palm  is  sliglitly  dilated,  and  equal  in  length  to  the  carpus ;  the  fingers 
are  somewhat  curved,  and  in  male  specimens  a  distinct  hiatus  exists  betw^een  the  two,  a 
pair  of  conical  teeth,  the  second  of  which  is  the  larger,  occur  on  the  inner  and  proximal 
margin  of  the  dactylus,  with  corresponding  depressions  on  the  inner  margin  of  the 
immobile  finger.  The  ambulatory  limbs  are  slender  and  smooth,  with  the  exception  of 
the  usual  horny  spinules  on  the  posterior  margin  of  the  propodi  ;  the  dactyli  are  strongly 
curved,  and  more  than  half  the  length  of  the  penultimate  joints,  with  a  series  of  short 
horny  spines  on  their  posterior  margin. 

The  eyes  are  of  moderate  size,  with  the  cornese  slightly  dilated  and  of  a  light  brown 
colour.  The  antennal  acicle  is  not  more  than  half  the  length  of  the  peduncle,  and 
narrows  rather  abruptly  towards  the  apex  ;  the  flagellum  is  about  twice  the  length 
of  the  peduncle.  The  external  maxillipedes  are  perfectly  smooth  and  glabrous,  with 
the  exception  of  the  usual  hairs. 

The  abdominal  segments  are  smooth  and  glabrous  externally,  and  their  pleura  are 
subobtuse. 

This  species  is  distinguished  by  its  almost  complete  smoothness,  and  by  the  form  of 
the  fingers,  more  especially  in  male  specimens. 

Breadth  of  carapace  (of  a  female  with  ova)  5-5  mm.,  length  of  body  (including 
rostrum)  18  mm.,  of  carapace  (including  rostrum)  8  mm.,  of  chelipede  24  mm.,  of  chela 
9 '5  mm.,  of  ambulatory  leg  (detached)  12  mm.,  diameter  of  ova  about  1"2  mm.  In  the 
male  specimen  (which  is  of  slightly  smaller  size),  the  chelipedes  are  proportionately  longer 
and  stouter,  and  a  hiatus  exists  between  the  fingers. 

Habitat. — Station  171,  near  the  Kermadec  Islands;  depth,  600  fathoms;  bottom, 
hard  ground.     A  female  with  ova,  and  a  male. 


Uroptych'us  australis,  Henderson  (PI.  XXI.  fig.  4). 

Diptychus  australis,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  420,  1885. 

CJiaracters. — The  carapace  is  everywhere  smooth  and  glabrous,  only  a  single  small 
tooth  being  present  at  each  antero-lateral  angle.  The  gastric  area  is  slightly  swollen 
and  raised  above  the  level  of  the  rostrum,  with  in  some  cases  two  very  minute  denticles 
present  on  its  anterior  margin.  The  rostrum  is  horizontal  in  direction,  and  extends  for 
about  one-fourth  of  its  length  beyond  the  apices  of  the  eye-stalks ;  it  is  of  consider- 
able breadth  towards  the  base,  but  gradually  narrows  towards  the  acute  apex.     The 
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pterygostomial  region  terminates  anteriorly  in  a  very  minute  spinule,  and  a  depression 
is  visible  towards  its  middle. 

The  clielipedes  are  slender  and  elongated,  with  the  joints  smooth  and  glabrous.  A 
row  of  four  or  five  small  tubercles  occurs  on  the  inner  proximal  end  of  the  merus,  and  a 
few  tubercles  of  smaller  size  are  sometimes  found  on  the  inner  surface  of  the  ischium, 
while  a  small  spine  is  present  on  the  upper  and  distal  end  of  the  same  joint ;  in  some 
specimens  all  the  tubercles  are  nearly  obsolete.  The  palm  is  but  slightly  dilated,  and 
not  equal  in  length  to  the  carpus  ;  the  fingers  are  pubescent  and  excavated  inferiorly,  and 
a  single  prominent  tooth  occurs  on  the  inner  margin  of  the  dactylus.  The  ambulatory 
limbs  are  smooth,  with  the  exception  of  a  few  delicate  spines  on  the  posterior  margin 
of  the  propodi ;  the  dactyli  are  strongly  curved,  and  about  half  the  length  of  the 
penultimate  joints,  with  a  series  of  minute  horny  spinules  on  their  posterior  margin. 

The  eyes  are  of  moderate  size,  and  the  cornese  are  light  brown  in  colour.  The 
antennal  aciele  is  slightly  curved,  and  tapers  gradually  towards  the  acute  apex,  which 
reaches  almost  to  the  end  of  the  peduncle  ;  the  flagellum  is  scarcely  twice  the  length  of 
the  peduncle  (it  is  represented  of  too  great  a  length  in  the  figure).  The  external 
maxilHpedes  are  unarmed. 

The  abdominal  segments  are  smooth  and  glabrous  externally,  and  their  pleura  are 
subobtuse. 

This  species  is  closely  allied  to  Uroptychus  politus,  from  which  it  differs  in  the 
following  respects  : — The  gastric  region  of  the  carapace  is  more  swollen  in  the  former, 
the  rostrum  is  broader  towards  its  apex,  the  chelipedes  are  more  elongated,  and  finely 
tubercular  towards  their  bases,  while  there  is  no  hiatus  between  the  fingers,  and  the 
antennal  aciele  is  longer,  more  curved,  and  acuminate. 

The  largest  specimen  (a  female  from  Station  164)  gives  the  foUowiug  measure- 
ments : — Breadth  of  carapace  7  mm.,  length  of  body  (including  rostrum)  21  mm.,  of 
carapace  (including  rostrum)  10"5  mm.,  of  chelipede  39  mm.,  of  chela  15'5  mm.,  of  first 
ambulatory  leg  18  mm.     Diameter  of  ova,  taken  from  another  specimen,  about  1  mm. 

Habitat. — Station  164b,  ofi"  Port  Jackson;  depth,  410  fathoms;  bottom,  green  mud. 
Two  adult  females,  one  with  ova,  and  a  young  male. 

Station  170,  ofi"  the  Kermadec  Islands;  depth,  520  fathoms;  bottom,  volcanic  mud. 
A  female  with  ova. 

Station  171,  near  the  Kermadec  Islands  ;  depth,  600  fathoms  ;  bottom,  hard  ground. 
A  female  with  ova. 

Station  194a,  ofi"  Banda  ;  depth,  360  fathoms  ;  bottom,  volcanic  mud.  A  female  with 
ova,  and  two  young  individuals. 
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Uroptychus  gracilimanus,  Henderson  (PI.  XXI.  fig.  .'3). 

Diptychus  gracilimamis,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  420,  1885. 

Characters. — The  carapace  is  smootli  and  glabrous  as  in  the  last  two  species,  and 
armed  only  with  a  single  small  tooth  at  each  antero-lateral  angle.  The  gastric  area  is 
slightly  raised  above  the  level  of  the  rostrum,  but  is  without  any  definite  anterior  margin. 
The  rostrum  is  horizontal,  and  extends  for  about  one-third  of  its  length  beyond  the  ends 
of  the  eye-stalks  ;  it  is  rather  narrow  at  the  base,  and  tapers  gradually  towards  the  acute 
apex.     The  pterygostomial  region  presents  a  slight  depression  towards  its  centre. 

The  chelipedes  are  remarkably  long  and  slender,  and  there  is  no  trace  of  armature, 
the  joints  being  everywhere  smooth  and  glabrous.  The  palm  is  only  about  three-fourths 
the  length  of  the  carpus  and  but  slightly  dilated ;  the  fingers  are  pubescent,  slightly 
curved,  and  rather  deeply  excavated  below,  while  a  compound  tooth  of  considerable  size 
exists  on  the  proximal  and  inner  margin  of  the  dactylus.  The  ambulatory  limbs  are 
slender  and  elongated,  with  a  few  horny  spines  on  the  posterior  margin  of  the  propodi ; 
the  dactyli  are  strongly  curved  and  scarcely  half  the  length  of  the  penultimate  joint,  while 
a  series  of  short  horny  spinules  occurs  on  their  posterior  margin. 

The  eyes  are  of  rather  small  .size,  and  the  corneas  are  deep  brown  in  colour.  The 
antennal  acicle  is  acuminate,  and  scarcely  reaches  the  end  of  the  peduncle ;  the  flagellum 
is  but  slightly  longer  than  the  peduncle.     The  external  maxillipedes  are  unarmed. 

The  abdominal  segments  are  smooth  and  glabrous  externally,  and  their  pleura  are 
subobtuse. 

This  species  is  distinguished  from  Uroptychus  australis  by  the  great  length  and 
tenuity  of  its  chelipedes,  and  the  absence  of  minute  tubercles  from  their  basal  joints.  It 
may  possibly  be  only  a  variety  of  the  last  species,  but  in  none  of  the  female  specimens 
of  the  latter  do  the  chelipedes  assume  so  slender  a  form,  and  the  material  at  my  disposal 
therefore  makes  me  inclined  to  regard  it  as  distinct. 

Breadth  of  carapace  8  mm.,  length  of  body  (including  rostrum)  22  mm.,  of  carapace 
(including  rostrum)  10 "5  mm.,  of  chelipede  50  mm.,  of  chela  19 '5  mm.,  of  first  ambulatory 
leg  1 9  mm. ,  diameter  of  ova  about  1  mm. 

Habitat. — Station  164b,  oflP  Port  Jackson  ;  depth,  410  fathoms  ;  bottom,  green  mud. 
A  female  with  ova. 

Uroptychus  tridentatus,  Henderson  (PI.  VI.  fig.  1). 

Diptyclius  tridentatus,  Henderson,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  xvi.  p.  421,  1885. 
Characters. — The  carapace  is  smooth  and  glabrous,  and  its  surface  is  unarmed.     The 
rostrum  is  about  one  and  a  half  times  the  length  of  the  eye-stalk,  and  slightly  depressed, 
with  its  apex  tridentate,  and  the  upper  surface  hollowed  out  from  side  to  side.     The 
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lateral  margin  of  the  carapace  has  three  prominent  spines  on  its  middle  third,  and  a  few 
spines  of  smaller  size  are  situated  between  the  first  of  these  and  the  antero-lateral  angle. 
A  few  minute  spinules  occur  on  the  anterior  part  of  the  pterygostomial  region. 

The  chelipedes  and  ambulatory  limbs  are  wanting  in  the  single  specimen. 

The  eyes  are  of  small  size,  and  somewhat  wider  at  the  base  than  at  the  free  end ;  the 
cornese  are  minute  but  deeply  pigmented.  The  antennal  acicle  is  broad  and  acuminate, 
slightly  exceeding  the  peduncle  in  length ;  the  terminal  joint  of  the  peduncle  is  pro- 
longed on  one  side  into  a  delicate  spine  ;  the  flagellum  is  absent  on  both  sides  of  the  body. 
The  carpal  joint  of  the  external  maxillipedes  is  of  smaller  size  than  usual,  and  the  outer 
and  distal  end  of  the  merus  is  prolonged  into  a  minute  denticle. 

The  abdominal  segments  are  smooth  and  glabrous  externally,  while  their  pleura  are 
subacute. 

Although  the  collection  contains  but  a  single  specimen,  and  that  in  a  very  imperfect 
state  of  preservation,  the  characters  are  in  some  respects  so  striking  that  I  have  felt 
justified  in  making  it  the  type  of  a  new  species.  It  may  be  distinguished  at  once  from 
all  the  other  known  species  of  Uroptychus  by  the  form  of  its  rostrum. 

Breadth  of  carapace  4-3  mm.,  length  of  body  (including  rostrum)  12  mm.,  of  carapace 
5 "5  mm.,  diameter  of  ova  about  0"6  mm. 

Habitat. — Amboiua.  The  label  gives  the  depth  as  15  fathoms,  but  from  what  is 
known  of  the  bathymetrical  distribution  of  the  genus  it  is  probable  that  the  specimen 
came  from  one  of  the  deeper  dredgings  in  that  locality. 


GEOGRAPHICAL    DISTRIBUTION. 


LIST  OF  STATIONS, 


Showing  the  Physical  Conditions  and  the  Species  of  Anomuea  obtained 

AT  Each. 

Station  VIIp.     Off  Tenerife,  Canaries,  February  10, 1873;  lat.  28°  35'  N.,  long.  16°  5'  W. 
depth,  78  fathoms  ;  bottom,  volcanic  sand  ;  surface  temperature,  64°.     Dredged. 


Pagurus  calidus,  Risso. 
Spiropagurus  elegcms,  Miers. 


AncqKigurus  pusillus,  n.  sp. 
Galathea  dispersa,  Spence  Bate. 


"  Label  lost,  probably  Madeira."     More  probably  Bay  of  Biscay,  in  deep  water. 
Eupagurus  excavatus  (Herbst),  var.  meticulosa,  Roux. 

Station  23.     Off  Sombrero,  West  Indies,  March  15,  1873  ;  lat.  18°  24'  N.,  long.  63°  28' 
W.;  depth,  450  fathoms;  bottom,  Pteropod  ooze;  surface  temperature,  76°,    Dredged. 


Mxinida  sp. 

Munidopsis  sigshei  {A.  Milne-Edwards). 


Elasmonotus    armatus,    A.    IMilne-Ed- 
wards). 


Uroptychus  nitidus  (A.  Mdne-Edwards). 

St.  Thomas,  West  Indies,  shallow  water. 

Hijpoconcha  sabidosa  (Herbst).  |  Forcellana  say  ana  (Leach). 

Station  24.  Off  Culebra  Island,  West  Indies,  March  25,  1873;  lat.  18°  38'  30"  N., 
long.  5°  65'  30"  W.;  depth,  390  fathoms;  bottom,  Pteropod  ooze;  surface  tempera- 
ture, 76°.     Dredged. 


Porcellana  rohertsoni,  n.  sp. 
Munida  microphthalma,  A.   Milne- 
Edwards. 


Elasmonotus    armatus,  A.    Milne-Ed- 
wards. 
Uroptychus  nitidus  (A.  Milne-Edwards). 
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Bermuda,  on  the  sandy  shore  and  in  shallow  water. 

Remipcs  scutellatus  (Fabricius).  |  Petrolisthes  armatus  (Gibbes). 

Station  49.  South  of  Halifax,  Nova  Scotia,  May  20,  1873  ;  lat.  43°  3'  N.,  long.  63°  39' 
W.;  depth,  85  fathoms;  bottom,  gravel,  stones;  surface  temperature,  40°'5 ; 
bottom  temperature,  35°.     Dredged. 

Eupagurus  pubescens  (Kroyer),  var.  hroyeri,  Stimpson. 

Station  56.  Off  Bermuda,  May  29,  1873;  lat.  32°  8'  45"  N.,  long.  64°  54'  35"  VV.; 
depth,  1075  fathoms;  bottom,  coral  mud;  bottom  temperature,  38°'2 ;  surface 
tempexature,  72° '5.     Dredged. 

Parapagurus  ahyssorum,  A.  Milne-  Munidopsis  serratifrons  (A.  Milne-Ed- 


Edwards. 


wards). 


Station  68.  Between  Bermuda  and  the  Azores,  June  24,  1873;  lat.  38°  4'  N.,  long. 
39°  19' W.;  depth,  2175  fathoms;  bottom,  Globigerina  ooze;  bottom  temperature, 
36°"2  ;  surface  temperature,  70°.     Trawled. 

Parapagurus  ahyssorum,  A.  Milne-Edwards,  var.  scahra,  nov. 

Station  73.  West  of  the  Azores,  Jime  30,  1873;  lat.  38°  30'  N.,  long.  31°  14' W.; 
depth,  1000  fathoms;  bottom,  Pteropod  ooze;  bottom  temperature,  39°"4  ;  surface 
temperature,  69°.     Dredged. 

Pagurodes  (?)  sp. 

Station  75.  Off  Fayal,  Azores,  July  2,  1873  ;  lat.  38°  38'  0"  N.,  long.  28°  28'  30"  W., 
depth,  50-90  fathoms  ;  bottom,  volcanic  mud  ;  surface  temj)erature,  70° "2.  Dredged. 
Anapagurus  pusillus,  n.  sp.  |  Galathea  sp. 


St.  Vincent,  Cape  Verde  Islands. 

Remipes  scutellatus  (Fabricius). 
Pagurus  callidus,  Risso. 
Eupagurus    excavatus    (Herbst),    var. 
meticulosa,  Roux. 


Galathea  sp. 

Pachycheles      barhatus,      A.       Milne- 
Edwards. 


Station  78.     South  of  San  Miguel,  Azores..  July  10, 1873 ;  lat.  37°  26'  N.,  long.  25°  13'  W.; 
depth,  1000  fathoms  ;  bottom,  volcanic  mud;  surface  temperature,  71°.     Dredo-ed. 

Lithodes  agassizii,  S.  I.  Smith. 
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Station  106.  South-west  of  Sierra  Leone,  August  25,  1873;  lat.  1°  47'  N.;  long. 
24°  26' W.;  depth,  1850  fathoms;  bottom,  Globigcriua  ooze;  bottom  temperature, 
36°"6  ;  surface  temperature,  78°'8.     Trawled. 

Parapagurus  abyssorum,  A.  Milne-Edwards. 

St.  Paul's  Eocks;   depth,  10  to  60  fathoms. 

Alunida  sancti-pauli,  Henderson. 

Station  113a.  Off  Fernando  Noronha,  September  2,  1873;  lat.  3°  47'  0"  S.,  loug. 
32°  24'  30"  W.;  depth,  7  to  25  fathoms;  bottom,  volcanic  sand  and  gravel; 
surface  temperature,  78°.     Dredged. 

Munida  spinifrons,  Henderson. 

Station  122.  Off  Pernambuco,  September  10,  1873;  lat.  9°  5'  S.,  long.  34°  50' W.; 
depth,  350  fathoms;  bottom,  red  mud;  surface  temperature,  77°'5.     Trawled. 


Eupagwus  occlusus,  n.  sp. 
Paguristes  visor,  n.  sp. 
Parapa,gurus  gracilis,  n.  sp. 


Munida  stimpsoni,  A.  Milne-Edwards. 
Munida  miles,  A.  Milne-Edwards. 
Munidopsis    erinacea    (A.    Milne-Ed- 
wards). 


Off  Bahia ;  depth,  7  to  20  fathoms. 

Dromidia  antillensis,  Stimpson.  [  Zancli_fer  carihensis  (de  Freminville). 

Hypoconcha  panamensis,  S.  I.  Smith,    j  PetroUsthes  serratus,  n.  sp. 

Petrolisthes  sp. 

Station  133.     Near  Tristan  da  Cunha,  October  11,  1873;  lat.  35°  41'  S.,  long.  20°  55' 
W.;  depth,   1900  fathoms;  bottom,  Globigerina  ooze;  bottom  temperature,  35°"4  ; 
surface  temperature,  58°.     Trawled, 

Parapagurus  abyssorum,  A.  Milne-Edwards. 


Station  135c.       Off    Nightingale  Island,    Tristan     da    Cunha,    October    17,     1873  ; 

lat.  35°  25'  30"  S.,  long.  12°  28'  30"  W.;  depth,   110  fathoms;  surface  tempera- 
ture, 54°.     Dredged. 
Eupagurus  tristanensis,  n.  sp.  |  Parapagurus  dimorphus  (Studer). 

Simon's  Bay,  Cape  of  Good  Hope ;  depth,  5  to  20  fathoms. 


Dromidia  spongiosa,  Stimpson. 
Pseudodi^omia  latens,  Stimpson. 
Diogenes  hrevirostris,  Stimpson. 
Pagurus  granidatus,  Olivier. 


Anap)agurus  p)usillus,  n.  sp. 
Porcellana  streptocheles,  Stimpson. 
Galathea  lahidolepta,  Stimpson  (?). 
Galathea  sp. 


(ZOOL.  CHALL.  ESP. — PART  LXIX. — 1888.)  Zzz  24 
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Station  142.  Off  Cape  Agulhas,  December  18,  1873;  lat.  35'  4'  S.,  long.  18°  37'  E.; 
depth,  150  fathoms;  bottom,  green  sand;  bottom  temperature,  47°;  sm-face 
temperature,  65°'5.     Dredged. 

Dromidia  bicornis,  Studer.  |  Eudromia  frontalis,  n.  gen.  et.  sp. 

Parapagurus  dimorphus  (Studer). 

Station  145a.  Off  Marion  Island,  December  27,  1873  ;  lat.  46°  41'  S.,  long.  38°  10'  E.; 
depth,  85  to  310  fathoms;  bottom,  volcanic  sand;  surface  temperature,  41°'5. 
Dredoed. 


Lithodes  murrayi,  n.  sp. 
Paralomis  aculeatus,  n.  sp. 


Parapagwus  dimorphus  (Studer). 
Munida  spinosa,  Henderson. 


Uro2')tijchus  insignis,  Henderson. 

Station  146.  Near  Marion  Island,  December  29,  1873  ;  lat.  46°  46'  S.,  long.  45°.  31'  E.; 
depth,  1375  fathoms  ;  bottom,  Globigerina  ooze  ;  bottom  temperature,  35° "6  ;  surface 
temperature,  43°.     Trawled. 

Pagurodes  inarmatus,  n.  sp.  I  Munidopsis  suhsquamosa,  Henderson, 

I  var.  aculeata,  nov. 

Station  158.  South-west  of  Australia,  March  7,  1874;  lat.  50°  1' S.,  long.  123°  4' E; 
depth,  1800  fathoms;  bottom,  Globigerina  ooze;  bottom  temperature,  33°"5 ; 
surface  temperature,  45°.     Trawled. 

Munidopsis  antonii  (A.  Milne-Edwards). 

Station  161.  Off  Port  Philip,  April  1,  1874  ;  lat.  38°  22'  30"  S.,  long.  144°  36°  30"  E.; 
depth,  33  fathoms;  bottom,  sand;  surface  temperature,  63° •5.     Trawled. 

Eupagurus  lacertosus,  n.  sp.,  var.  nana.  nov. 

Station  162.  Off  East  Moncceur  Island,  Bass  Strait,  April  2,  1874  ;  lat.  30°  10'  30"  S., 
long.  146°  35'  E.;  depth,  38  fathoms;  bottom,  sand  and  shells  ;  surface  temperature, 
63° -2.     Dreda;ed. 


Dromia  ciliata,  n.  sp. 
Cryptodromia  lateralis  (Gray). 
Clibanarius  stringimanus  (White). 


Eupagurus    lacertosus,    n.     sp.,    var. 

nana,  nov. 
Munida  subrugosa{^h.\te),  var.  austra- 

liensis,  nov. 
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Station  163a.     Off  Twofold  Bay,  Australia,  April  4,  1874  ;  lat.  36°  59'  S.,  long.  150°  20' 
E.;  depth,  150  fathoms;  bottom,  green  mud;  surface  temperature,  71°.     Trawled. 


Cryptodromia  lateralis  (Gray). 
Cryptodromia  incisa,  n.  sp. 
Latreillia  australiensis,  n.  sp. 


Glancothoe  carinata,  n.  sp. 
Pylocheles  spinosus,  n.  sp. 
Galathea  pusilla,  Henderson. 


Munida  haswelli,  Henderson. 


Port  Jackson,  April  1874  ;  depth,  2  to  10  fathoms. 


Cryptodromia  lateralis  (Gray). 
Cryp)todro7nia  nodulifera,  n.  sp. 


Diogenes  custos  (Fabricius). 
Anap>agurus  australiensis,  n.  sp. 


Station  163b.  Off  Port  Jackson,  June  3,  1874  ;  lat.  33°  51'  15"  S.,  long.  151°  22'  15' 
E.;  depth,  35  fathoms;  bottom,  hard  ground;  bottom  temperature,  63°;  surfiice 
temperature,  69°.     Dredged. 


Latreillia  australiensis,  n.  sp. 
Lyreidus  tridentatus,  De  Haan. 
Pagurus  sp. 


Eupagurus    lacertosus,    n.    sp.,    var. 
nana,  nov. 


Station  164b.     Off  Port  Jackson,  June  13,   1874;  lat.  34°   13'  S.,  long.    151°  38' E.; 
depth,  410  fathoms;  bottom,  green  mud;  surface  temperature,  69°'0.      Trawled. 

Uroptychus  australis,  Henderson.  |  Uroptychus  gracilimanus,  Henderson. 

Station  166.     West  of  New  Zealand,  June  23,   1874  ;  lat.  38°  50'  S.,  long.  169°  20'  E.; 
depth,  275  fathoms;  bottom,  Globigerina  ooze;  bottom  temperature,  50°-8  ;  surface 
temperature,  5S°'5.     Trawled. 
Eupagurus  lacertosus,  u.  sp.  |  Munida  gracilis,  Henderson. 

Station  167.     West  of  New  Zealand,  June  24,  1874  ;  lat.  39°  32'  S.,  long.  171°  48'  E; 
depth,  150  fathoms;  bottom,  blue  mud;  surface  temperature,  58° "5.     Trawled. 

Paguristes  subpilosus,  n.  sp.  |  Parapagurus  latimanus,  n.  sp. 

Station  167a.     Near  Wellington,  New  Zealand,  June  27,  1874  ;  lat.  41°  4'  S.,  long. 
174°    19'    E.;    depth,     10    fathoms;    bottom,    mud;    surface    temperature,    5r-5. 
Dredged. 
Pagunstespilosus  (H.  Milne-Edwards).  |  Parapagurus  latimanus,  n.  sp. 
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Station  168.  East  of  New  Zealand,  July  8,  1874;  lat.  40°  28'  S.,  long.  177°  43' E.; 
depth,  1100  fathoms;  bottom,  blue  mud;  bottom  temperature,  37°'2 ;  surface 
temperature,  57°'2.     Trawled. 

Pagurodes  inarmatus,  n.  sp.  |  Elasmonotus  marginatus,  Henderson. 

Station  169.  East  of  New  Zealand,  July  10,  1874;  lat.  37°  34'  S.,  long.  179°  22'  E.; 
depth,  700  fathoms  ;  bottom,  blue  mud  ;  bottom  temperature,  40°  ;  surface  tempera- 
ture, 58°'2.     Trawled. 

Eupagurus  rubricatus,  n.  sp. 

Station  170.  Off  the  Kermadec  Islands,  July  14,  1874;  lat.  29°  55'  S.,  long.  178°  14' 
W.;  depth,  520  fathoms  ;  bottom,  volcanic  mud  ;  bottom  temperature,  43°;  surface 
temperature,  65°.     Trawled. 


Uroptychus  spinimarginatus,  Hender- 


son. 


Urojyfychus  australis,  Henderson. 


Station  171.  North  of  the  Kermadec  Islands,  July  15,  1874;  lat.  28°  33'  S.,  long. 
177°  50'  W.;  depth,  600  fathoms;  bottom,  hard  ground;  bottom  temperature, 
39°"5  ;  surface  temperature,  66°"5.     Trawled. 


Munida    microphthahna.    A.    Milne- 
Edwards. 


Uroptychus  politics,  Henderson. 
Uroptychus  australis,  Henderson. 


Station  172.  Off  Nukalofa,  Tongatabu,  July  22,  1874  ;  lat  28°  58'  S.,  long.  175°  9'  W.; 
depth,  18  fathoms;  bottom,  coral  mud;  surface  temperature,  75°.     Dredged. 

Pagurus  euopsis,  Dana.  |  Petrolisthes  unilobatus,  n.  sp. 

Galathea  acvleata,  Haswell. 

Station  172a.  Off  Nukalofa,  Tongatabu,  July  22,  1874  ;  lat.  26°  56'  S.,  long. 
175°  11' W.  ;  depth,  240  fathoms  ;  bottom,  coral  miid  ;  surface  temperature,  75°. 
Dredged. 

Munida  tuberculata,  Henderson. 

Station  173.  Off  Matuku,  Fiji,  July  24,  1874  ;  lat.  19°  9'  35"  S.,  long.  179°  41'  50"  E.; 
depth,  315  fathoms  ;  bottom,  coral  mud;  surface  temperature,  76°.     Dredged. 


Munida  normani,  Henderson. 
Munida  gramdata,  Henderson. 
Munida  militaris,  Henderson. 


Munida  tubercidata,  Henderson. 
Elasmonotus  rniersii,  Henderson. 
Elasmonotus  debilis,  Henderson. 
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Reefs  at  Levuka,  Fiji  Islands. 

Catapagurus  australis,  n.  sp. 

Kandavu,  Fiji  Islands,  from  the  shore. 

Ccenohita  rugosa,  H.  Milne-Edwards.     |  Coenobita  perlata,  H.  Milne-Edwards. 

Station  174d.     Off  Ngaloa,  Kandavu,  Fiji  Islands,  August  3,  1874  ;  lat.  19°  5'  50"  S., 
long.  178°  16"  20"  E.  ;  depth,  210  fathoms  ;  bottom,  coral  mud  ;  surface  tempera- 
ture, 7  7° -7.     Dredged. 
Lyreidus  ti^icdentatus,  De  Haan.  |  Munida  spinicordata,  Henderson. 

Api,  New  Hebrides,  from  the  shore. 

Ccenohita  rugosa,  H.  Milne-Edwards.     |  Ccenohita  perlata,  H.  Milne-Edwards. 

Station  186.  Flinders  Passage,  Cape  York,  North  Australia,  September  8,  1874;  lat. 
10°  30'  S.,  long.  142°  18'  E.;  depth,  8  fathoms  ;  bottom,  coral  mud  ;  surface  tem- 
perature, 77°'2.     Dredged. 


Mastigochirus  quadrilohatus,  Miers. 
Pagurus  imhricatus,  H.  Milne-Edwards. 


Petrolisthes  annulipes  (White)  Miers. 
Pachycheles  pulchcllus  (Haswell). 


Poly  onyx  ohesulus  (White)  Miers. 

Torres  Strait. 

Spiropagurus  spiriger  (De  Haan). 

Station  187.  Cape  York,  North  Australia,  September  9,  1874;  lat.  10°  36'  S.,  long. 
141°  55'  E.;  depth,  6  fathoms  ;  bottom,  coral  mud;  surface  temperature,  77°"7. 

Diogenes  guttatus,  u.  sp. 

Station  188.  Arafura  Sea,  south  of  Papua,  September  10,  1874;  lat.  9°  59'  S.,  long. 
139°  42' E.;  depth,  28  fathoms;  bottom,  green  mud;  surface  temperature,  78°'5. 
Dredged  and  trawled. 

Spiropagurus  spiriger  (De  Haan).         |  Catapagurus  australis,  n.  sp. 

Pachycheles  pulchellus  (Haswell). 

Station  190.  Arafura  Sea,  south  of  Papua,  September  12,  1874  ;  lat.  8°  56'  S.,  long. 
136°  5'  E.;  depth,  49  fathoms;  bottom,  green  mud;  surface  temperature,  79°'2. 
Trawled. 

Spiropagurus  spiriger  (De  Haan).         |  Galathea  australiensis,  Stimpsou. 
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Wokan  Dobbo,  Arrou  Islands,  from  the  shore. 

Ccenohita  rugosa,  H.  Milne-Edwards. 

Station  191.  Off  the  Arrou  Islands,  September  23,  1874;  lat.  5°  41'  0"  S.,  long. 
134°  4'  30"  E.;  depth,  800  fathoms;  bottom,  green  mud;  bottom  temperature, 
39"'5  ;  surface  temperature,  82°"2.     Trawled. 

Munidopsis  brevimana,  Henderson. 

Station  192.  Off  Little  Ki  Island,  September  26,  1874;  lat.  5°  49'  l5"  S.,  long. 
132°  14'  15"  E.;  depth,  140  fathoms  ;  bottom,  blue  mud  ;  surface  temperature,  82°. 
Trawled. 


Homola  orientalis,  n.  sp. 
Notopoides  latus,  n.  sp. 
Notopus  ovalis,  n.  sp. 
Clihanarius  (f )  sp. 


Munida  scabra,  Henderson. 
Munida  militans,  Henderson. 
JEumunida  smithii,  Henderson. 
Ptychogaster  Isevis,  Henderson. 


Arafura  Sea. 

PaguTodes  piliferus,  Ti.  ^l).  [1).  \   ■        Porcellana  serratifrons,  ^tiva^aon. 

Station  194a.  Off  Banda,  September  29,  1874  ;  lat.  4°  31'  0"  S.,  long.  129°  57'  20"  E.; 
depth,  360  fathoms  ;  bottom,  volcanic  mud  ;  surface  temperature,  82°'5.     Trawled. 

Galathea  inconspicua,  Henderson.         |  UrojJtychus  australis,  Henderson. 

Station  195.  Off  Banda,  October  3,  1874;  lat.  4°  21'  S.,  long.  129°  7' E.;  depth, 
1425  fathoms  ;  bottom,  blue  nmd ;  bottom  temperature,  38°  ;  surface  temperature, 
82°.     Trawled. 


Parapagunis  abyssorum,  A.  Milne - 
Edwards. 

Amboina  ;  depth,  1 5  fathoms. 

Raimioides      ^9crso«oi'?t.s       (White) 
Henderson. 


Galacantha    talismanii,    A.    Milne- 
Edwards. 


Cosmonotus  grayii,  Adams  and  White. 
Munida  sjnnidifejxt ,  Miers. 


f  Uroptychus  tridentatus,  Henderson. 

Amboina;  depth,  100  fathoms. 

Munida  inilitaris,  Henderson. 
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Station    196.     Near   the    Philippines,    October    13,    1874;  lat.    0°    48'    30"  S.,    long. 
126'  58'  30"  E.;  depth,  825  fathoms;  bottom,  hard  ground  ;  bottom  temperature, 
36°'9  ;  surface  temperature,  83°.     Trawled. 
Homologenus  (f)  sp.  |  Munidopsis  2yilosa,  Henderson. 

Ternate,  October  15,  1874. 

Remipes  testudinarius,  Latreille.  |  Birgus  latro  (Linn^). 

Station  200.  Off  Samboangan,  Philippines,  October  23,  1874  ;  lat.  6°  47'  N.,  long. 
122°  28'  E.;  depth,  250  fathoms  ;  bottom,  green  mud  ;  surface  temperature,  85°'5. 
Trawled. 


Munida  incerta,  n.  sp. 


Munida  militaris,   Henderson,   var. 
curvirostris,  nov. 


Station  201.  Off  Samboangan,  Philippines,  October  26,  1874  ;  lat.  7°  3'  N.,  long. 
121°  48' E;  depth,  82  fathoms;  bottom,  stones,  gravel;  surface  temperature,  83°. 
Trawled. 

Eiipagurus  sp. 

Philippine  Islands. 

Birgus  latro  (Linne). 

Eeefs  at  Zebu,  Philippine  Islands. 

Pagurus  striatus,  Latreille. 

Station  204a  or  204b.  Off  Panay  Island,  Philippines,  November  2,  1874  ;  lat.  12"  43'  N., 
long.  122°  9'  E.;  depth,  100  or  115  fathoms;  bottom,  green  mud;  surface  tempera- 
ture, 84°.     Trawled. 


Pagurus  striatus,  Latreille. 
Eupagurus  spimdentus,  n.  sp. 


Pagurodes  piliferus,  n.  sp. 
Paguropsis  typicus,  n.  sp. 


Galdthea  subsquamata,  Stimpson. 

Station  205.  Off  Luzon,  Philippines,  November  13,  1874 ;  lat.  16°  42'  N., 
long.  119°  22'  E.;  depth,  1050  fathoms;  bottom,  blue  mud;  bottom  temperature, 
37°;  surface  temperature,  82°.     Trawled. 

Parapagurus  ahyssorum,  A.  Milne-Edwards. 

Hong  Kong  ;  depth,  10  fathoms. 

Spiropagurus  spiriger  (De  Haan).  |  Porccllana  serratifrons,  Stimpson. 

Raphidopus  ciliatus,  Stimpson. 
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Station  207.  Off  Tablas  Island,  Philippines,  January  IG,  1875;  lat.  12°  21'  N., 
long.  122°  15'  E.;  depth,  700  fathoms;  bottom,  blue  mud;  bottom  temperature, 
51°"6;  surface  temperature,  80°.     Trawled. 

Munidopsis  milleri,  Henderson. 

Station  208.  Among  the  Philii^pines,  January  17, 1875;  lat.  11°  37'N.,  long.  123°  31'E.; 
depth,  18  fathoms;  bottom,  blue  mud;  surface  temperature,  81°.     Trawled. 


Spiro'paytirus  spiriger  (De  Haan). 
Paguristes  Mans,  n.  sp. 


Paguristes  sp. 

Galathea  aculeata,  Haswell. 


Station  209.  Off  Zebu,  Philippines,  January  22,  1875;  lat.  10°  14' N.,  long.  123°  54'E.; 
depth,  95  fathoms  ;  bottom,  blue  mud  :  bottom  temperature,  71°;  surface  tempera- 
ture, 81°.     Dredged  and  trawled. 


Homola  orientalis,  n.  sp. 
LatreiUopsis  liispinosa,  n.  sp. 


LatreiUia  valida,  De  Haan. 
Galathea  grandirostris,  Stimpson. 


Station  210.  Off  Mindanao,  Philippines,  January  25,  1875  ;  lat.  9°  26'  N.,  long. 
123°  45'  E.;  depth,  375  fathoms;  bottom,  blue  mud;  bottom  temperature,  54°"1  ; 
surface  temperature,  80° '2.     Dredged  and  trawled. 


Munida    militaris,    Henderson,    var. 
curvirostris,  nov. 


Elasmonotus  dehilis,  Henderson. 


Station  212.  Off  Samboangan,  Philippines,  January  30,  1875;  lat.  6°  54'  N.,  long. 
122°  18' E.;  depth,  10  fathoms;  bottom,  sand;  surface  temperature,  83°.  Dredged 
and  trawled. 


Albunea  inicro^js  (White)  Miers. 
Pagurus  similimanus,  n.  sp. 


Porcellanella  triloba,  White. 
Galathea  elegans,  White. 


Station  214.  Off  the  Meangis  Islands,  February  10,  1875  ;  lat.  4°  33'  N.,  long.  127°  6' 
E.;  depth,  500  fathoms;  bottom,  blue  mud;  bottom  temperature,  41°'8  ;  surface 
temperature,  80°'5.     Trawled. 

Parapagurus  affinis,  n.  sp.  |  Pagurodes  limattdus,  n.  sp. 

Uroptychus  spinimarginatus,  Henderson. 
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Station  218.  North  of  Papua,  March  1,  1875  ;  lat.  2°  33'.  S.,  long.  144°  4'  E.;  depth, 
1070  fathoms;  bottom,  blue  mud;  bottom  temperature,  36°'4  ;  surface  temperature, 
84°.     Trawled. 


Parapagurus   ahyssorum,  A.    Milne- 
Edwards. 


Munido2')sis  hrevimana,  Henderson. 
Elasmonotus  latifrons,  Henderson. 


Station  219.  Off  Nares  Harbour,  Admiralty  Islands,  March  10,  1875  ;  lat.  1°  54'  0"  S., 
long.  146°  39'  40"  E.;  depth,  150  fathoms;  bottom,  coral  mud;  surface  tempera- 
ture, 84°.     Trawled. 

Munida  squamosa,  Henderson.  I  Munida  inornata,  Henderson. 

Munida  proxima,  Henderson.  |         Elasmonotus  Isevigatus,  Henderson. 

Wild  Island,  Admiralty  Islands. 

Ccenobita  clypeata  (Herbst).  |  Ccenohita  rugosa,  H.  Milne-Edwards. 

Tracy  Island,  Nares  Harbour,  Admiralty  Islands. 

Ccenobita  rugosa,  H.  Milne- Edwards. 

Admiralty  Islands;  depth,  16  to  25  fathoms. 

Pagurus  dearmatus,  n.  sp.  |  Spiropagurus  spiriger  (De  Haan). 

Off  Yokoska,  Japan  ;  depth,  5  to  20  fathoms. 

Cryptodromia  japonica,  n.  sp. 

Off  Yokohama,  Japan. 

Eupagurus  constans,  Stimpson. 

Station  237.  South  of  Japan,  June  17,  1875  ;  lat.  34°  37'  N.,long.  140^  32'  E.;  depth, 
1875  fathoms  ;  bottom,  blue  mud  ;  bottom  temperature,  35°'3  ;  surface  temperature, 
73°.     Trawled. 


Parapagurus  abyssorum,  A.   Milne- 
Edwards. 


Munidopsis  subsquamosa,  Henderson. 


Tahiti,  Society  Islands,  near  the  reefs,  September  28,  1875. 

Ccenobita  rugosa,  H.  Milne-Edwards.      |  Ccdcinus  tihicen  (Herbst). 

Reefs  at  Papiete,  Society  Islands. 

Pagurus  deformis,  H.  Milne-Edwards. 

(ZOOL.  CHALL.  EXP. PART  LXIX.  — 1888.)  '  ^^^  25 
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Station  285.  Mid  South  Pacific,  October  14,  1875  ;  lat.  32°  36'  S.,  long.  137°  43'  E.; 
depth,  2375  fathoms;  bottom,  red  clay;  bottom  temperature,  35°;  surface  tempera- 
ture, 65°.     Trawled. 

Tylaspis  anomala,  Henderson. 

Valparaiso  Beach,  November  1875. 

Petrolisthes  violaceus  (Guerin).  |  Petvolisthes  validus  (Dana). 

Station  300.  Off  Juan  Fernandez,  December  17,  1875;  lat.  33°  42'  S.,  long.  78°  18'  W.; 
depth,  1375  fathoms;  bottom,  Globigerina  ooze;  bottom  temperature,  31°'5  ; 
surface  temperature,  9 2°  •5.     Trawled. 


Parapagurus   ahyssorum,    A.  Milne- 
Edwards. 


Munidopsis     antonii     (A.     Milne-Ed- 
wards). 


Galacantha  hellis,  Henderson. 

Station  302.  Off  Patagonia,  December  28,  1875;  lat.  42°  43'  S.,  long.  82°  11' W.; 
depth,  1450  fathoms;  bottom,  Globigerina  ooze;  bottom  temperature,  35°"6  ; 
surface  temperature,  55°.      Trawled. 

Munidopsis  suhsquamosa,  Henderson,  var.  acideata,  nov. 

Station  304.  Port  Otway,  Patagonia,  December  31,  1875  ;  lat.  46°  53'  15"  S.,  long. 
75°  12'  0"  AV.;  depth,  45  fathoms;  bottom,  green  sand;  surface  temperature, 
51°  "2.      Dredsed. 


Munida  suhrugosa  (White). 


Parapagurus  ahyssorum,   A.    Milne- 
Edwards. 


Station  305a.  In  the  Messier  Channel,  Patagonia,  January  1,  1876;  lat.  47°  48'  30" 
S.,  long.  74°  47'  0"W.;  depth,  125  fathoms;  bottom,  blue  mud;  surface  tern  jjera- 
ture,  55°.      Trawled. 

Munida  suhrugosa  (White). 

Messier  Channel,  January  1876. 

Petrolisthes  validus  (Dana). 

Gray's  Harbour,  Patagonia  ;  from  the  stomach  of  a  fish. 

Munida  suhrugosa  (White). 
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Station  308.  Tom  Bay,  Patagonia,  January  5,  187G ;  lat.  50°  8'  30"  S.,  long. 
74°  41'  0"  W.;  depth,  175  fathoms ;  bottom,  blue  mud ;  surface  temperature, 
51°-7.     Trawled. 

Eupagurus  convjitus  (White),  var.  jugosa,  nov. 

Station  310.  In  the  Sarmiento  Channel,  Patagonia,  January  10,  187G  ;  lat.  51°  27'  30" 
S.,  long.  74°  3'  0"  W.;  depth,  400  fathoms  ;  bottom,  blue  mud  ;  bottom  tempera- 
ture, 46°"5  ;  surface  temperature,  50°'5.      Trawled. 


Munidopsis  trijida,  Henderson. 
Ptychogaster  milne-edwardsi,  Hen- 
derson. 


Uroptyclms  parvulus,  Henderson. 


Station  311.  Off  Port  Churruca,  Patagonia,  January  11,  1876;  lat.  52°  45'  30"  S., 
long.  73°  46'  0"  W.;  depth,  245  fathoms  ;  l)ottom,  blue  mud  ;  bottom  temperature, 
46° ;  surface  temperature,  50°.      Trawled. 

Parapagurus  dimorpluis  (Studer).       |  Elasmonotus  asper,  Henderson. 

Station  312.  Port  Famine,  Patagonia,  January  13,  187G ;  lat.  53°  37'  30"  S., 
long.  70°  56'  0"  W.;  depth,  9  fathoms  ;  bottom,  blue  mud  ;  surface  temperature, 
49°-8.      Dredged. 

Munida  subrugosa  (White). 

Port  Stanley,  Falkland  Islands. 

Paralomis  verrucosus  (Dana). 

Station  315.  Port  William,  Falkland  Island,  January  26,  187G  ;  lat.  51°  40'  S., 
long.  57°  50'  W.;  depth,  12  fathoms;  bottom,  sand,  gravel;  surface  temperature, 


50°.      Dredged 


&"- 


Eupagurus  comptus    (White),    var. 
jugosa,  nov. 


Porcellanella  triloba,  White. 
Munida  subrugosa  (White). 


Station  316.      Port  Louis,  Falkland   Islands,  February  3,  1876;  lat.  51°  32'  S.,  long. 
58°  6'  W.;  depth,  4  fathoms  ;  bottom,  mud  ;  surface  temperature,  5r-2.      Dredged. 

Paralomis  verrucosus  (Dana). 


196  THE  VOYAGE  OF  H.M.S.  CHALLENGER. 

Station  320.  Off  Monte  Video,  February  14,  1876  ;  lat.  37°  17'  S.,  long.  53°  52'  W.; 
depth,  600  fathoms  ;  bottom,  green  sand ;  bottom  temperature,  37°'2  ;  surface 
temperature,  67°'5.      Trawled. 

Paralomis  formosus,  n.  sp.  |  Municla  subrugosa  (White). 

Munida  spinosa,  Henderson. 

Station  335.  Near  Tristan  da  Cunha,  March  16,  1876  ;  lat.  32°  24'  S.,  long.  13°  5'  W.; 
depth,  1425  fathoms ;  bottom,  Pteropod  ooze ;  bottom  temperature,  37'  ;  surface 
temperature,  73°'5.      Dredged. 

Parapagurus  abyssorum,  A.  Milne-Edwards. 

Station  343.  Off  Ascension  Island,  March  27,  1876  ;  lat.  8'  3'  S.,  long.  14°  27'  W.; 
depth,  425  fathoms  ;  bottom,  volcanic  sand  ;  bottom  temperature,  40°'3  ;  surface 
temperature,  80°"8.      Dredged. 

Munida  microphth'alma,  A.  Milne -Edwards. 
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THE  CHIEF  GEOGRAPHICAL  AREAS  WITH  THE  SPECIES  OF 
ANOMURA  OBTAINED  IN  EACH. 

In  order  to-  facilitate  the  distributional  study  of  the  species  collected  during  the 
Expedition,  I  have  thought  it  advisable  to  group  them  according  to  the  special  areas  in 
which  they  were  found.  In  doing  so  I  have  followed  the  arrangement  adopted  by  Mr. 
E.  J.  Miers  in  his  Report  on  the  Challenger  Brachyura,  which  is  in  part  founded  on 
that  originally  proposed  by  Professor  Dana.  As  regards  the  distribution  of  the  littoral 
and  shallow-water  forms  of  higher  Crustacea,  he  believes  that  four  great  regions  can  be 
recognised,  viz.: — (l)  The  Arctic  or  Boreal  Circumpolar  Region;  (2)  the  Antarctic  or 
Austral  Circumpolar  Region  ;  '(3)  the  Atlantic  Region  ;  and  (4)  the  Indo-Pacific  or 
Oriental  Region. 

Of  the  Circumpolar  Regions  much  remains  to  be  learnt,  but  so  far  as  is  known 
their  Crustacean  fauna  is  a  scanty  one  when  compared  with  that  of  the  other  two 
divisions  ;  in  some  respects  they  appear  to  gradually  merge  with  the  latter,  for  it  has 
been  shown  that  certain  characteristic  genera,  e.g.,  Lithodes,  extend  almost  to  the  tropics, 
but  are  then  found  only  in  deep  water  where  the  temperature  conditions  are  favourable. 
No  part  of  the  Arctic  Region  was  visited  by  the  Challenger,  but  I  have  followed  Mr. 
Miers  by  including  in  the  Antarctic  Region  all  those  species  taken  to  the  south  of  40°  S. 
latitude,  an  arrangement  which  has  at  least  the  merit  of  being  convenient. 

The  Atlantic  and  Indo-Pacific  Regions  stand  clearly  apart  from  one  another,  each 
containing  many  species  with  a  wide  range  of  distribution,  though  if  the  deep-water 
forms  be  excluded  a  comparatively  small  number  are  common  to  both.  Each  of  these 
great  regions  may  be  subdivided  into  a  number  of  provinces,  all  of  which  are  character- 
ised by  the  presence  of  distinct  species,  and  in  most  cases  also  of  distinct  genera.  The 
following  arrangement  will  be  found  on  the  whole  consistent  with  the  distribution  of 
other  groups  of  marine  animals,  and  the  nomenclature  is  in  many  respects  similar  to 
that  adopted  by  Mr.  Hoyle  in  his  Report  on  the  Challenger  Cephalopoda  : — 


Atlantic  Provinces. 


1.  Scandinavian. - 

2.  New  England. 

3.  West  Indian. 


5.  Mediterranean. 

6.  West  African. 

7.  South  African. 


4.   Lusitanian. 

1  The  provinces  printed  in  italics  were  not  visited  by  the  Cliallenger. 


198  THE  VOYAGE  OF  H.M.S.  CHALLENGER. 


Indo-Pacific  Provinces. 


1. 

2. 

Mascarene  or  East  African. 
Med  Sea. 

6. 

7. 

Californian. 
Australian. 

3. 
4. 
5. 

Indo-Malayan. 

Japanese. 

Columbian. 

8. 

9. 

10. 

Nova  Zeylanian 

Pacific. 

Peruvian. 

In  no  instance  can  the  boundaries  of  these  provinces  be  sharply  defined,  and  in  all 
cases  many  species  are  found  common  to  adjacent  provinces.  The  abyssal  forms  (taken 
at  greater  depths  than  500  fathoms)  are  provisionally  included  in  the  nearest  province, 
though  as  a  result  of  the  more  uniform  conditions  met  with  at  great  depths,  their 
distribution  is  not  limited  as  in  the  case  of  shallow -water  species. 

The  number  of  species  recorded  from  each  province  bears  a  ratio  to  the  amount  of 
dredging  done,  rather  than  affords  an  index  to  the  comparative  prevalence  of  Auomura  ; 
and  during  the  first  part  of  the  cruise,  some  allowance  must  perhaps  he  made  for  the 
fact  that  methods  of  capture  were  only  undergoing  development.  Thus  but  few  species 
are  recorded  from  the  North  Atlantic  or  West  Indies,  while  the  investigations  of  the 
"  Blake "  have  shown  that  the  deep-water  of  the  latter  district  is  tenanted  by  a 
wonderfully  rich  Crustacean  fauna. 

An  asterisk  placed  before  a  species  indicates  that  it  is  abyssal,  -and  one  or  more 
numbers  after  indicate  the  other  provinces  in  which  it  was  taken. 


THE  ATLANTIC  EEGION. 
I.  The  New  England  Province. 

This  province  extends  from  the  Gulf  of  St.  Lawrence,  or  possibly  as  far  north  as  the 
coast  of  Labrador,  to  the  coast  of  Carolina. 

Eupagurus  puhescens  (Kroyer),  var.  hroyeri,  Stimpson. 


'II.  The  West  Indian  Province. 

The  Gulf  of  Mexico  and  the  West  Indian  Islands  form  the  centre  of  this  province, 
but  its  fauna  creeps  along  the  South  American  coast  possibly  as  far  south  as  the  Rio  de 
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la  Plata.      In  the  north  it  includes  the  American  shores  from  Florida  to  Carolina,  as 
well  as  the  Bermudus. 


Dromidia  antillensis,  Stimpson. 
Hypoconcha  sabulosa  (Herbst). 

,,  pananiensis,  S.  I.  Smith. 

Zanclifer  caribensis  (de  Fremiuville). 
Remipes  scutellatus  (Faljricius),  IV. 
Eupagurus  occlusals,  n.  sp. 
Paguristes  visor,  n.  sp. 
^' Parapagurus  ahyssorum,  A.  Milne- 
Edwards,  III.,   v., 
VI.,  VII.,  XI. 
,,  gracilis,  n.  sp. 

Petrolisthes  armatus  (Gibbes). 
„  serratus,  n.  sp. 

sp. 
Porcellana  sayana  (Leach). 
,,  robertsoni,  n.  sp. 

Munida  stiinjisoni,  A.  Milne-Edwards. 


Munida  miles,  A.  Milne-Edwards. 
„        inicroplithalma,    A.    Milne- 
Edwards,  IV.,  X. 
,,        sancti-pauli,  n.  sp. 
,,        spinifrons,  n.  sp. 
sp. 
Munidopsis    erinaceus    (A.    Milne- 
Edwards). 
„  sigshei    (A.    Milne-Ed- 

wards). 
^  „  serratifrons  (A.  Milne - 

Edwards). 
Elasrtionotus  armatus,  A.  Milne-Ed- 
wards. 
Uroptychns    nitidus    (A.    Milne-Ed- 
wards). 


III.  The  Lusitanian  Peovince. 


Extends  from  the  south  coast  of  the  British  Islands  to  the  Canaries,  and  includes 
the  Azores.  Towards  its  southern  limit  there  is  a  decided  admixture  of  Mediterranean 
and  West  African  species. 


*Lithodes  agassizii,  S.  I.  Smith. 
Pagurus  calidus,  Eisso,  IV. 
Eupagurus  excavatus  (Herbst),  var. 

meticulosa,  Eoux.,  IV. 
Spiropagurus  elegans,  Miers. 
Anapagurus  pusillus,  n.  sp.,  V. 


*Parapagurus  ahyssorum,  A.  Milne - 

Edwards,  var.  scabra,  nov. 
*Pagurodes  (?)  sp. 
Galathea  dispersa,  Spence  Bate. 

sp. 


IV.  The  West  African  Province. 

This  province  extends  along  the  west  coast  of  Africa  from  the  Canaries  probably 
to  the  Tropic  of  Capricorn,  and  includes  the  islands  of  Ascension  and  St.  Helena.     The 
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fauua  of  the  Cape  Verde  Islands  (whicli   I  include  in  this  section)  shows  a  decided 
Lusitanian  facies. 


Remipes  scutellatus  (Fabricius),  II. 
Pagurus  calidus,  Risso,  III. 
Ewpagurus  excavatus  (Herbst),  var. 
meticulosa,  Eoux,  III. 


Puchycheles  harhatiis,  A.  Milne-Ed- 
wards. 

Munida  microphthalma,  A.  Milne- 
Edwards,  II.,  X. 


V.  The  South  African  Province. 

Includes  the  south-west   coast   of  Africa   from  the   Tropic  of    Capricorn  to  Cape 
Agulhas,  and  the  Tristan  da  Cunha  group. 


Di'omidia  spongiosa,  Stimpson. 

„  bicornis,  Studer. 

Eudromia  frontalis,  n.  gen.  et  sp. 
Pseudodromia  latens,  Stimpson. 
Diogenes  hrevirostris,  Stimpson. 
Pagurus  granulatus,  Olivier. 
Eupagurus  tristanensis,  n.  sp. 
Anapagurus  pusillus,  n.  sp.,  III. 


Parapagurus    dimorphus    (Studer), 

XII. 
*  ,,  ahyssorum,  A.  Milne- 

Edwards,  II.,  III., 
VI.,  VII.,  XL 
Porcellana  streptocheles,  Stimpson. 
Galathea  labidolepta,  Stimpson  (?). 
sp. 


THE  INDO-PACIFIC  EEGION. 


VI.  The  Indo-Malayan  Province. 


This  province  is  one  of  considerable  extent.  It  includes  the  Malay  Archipelago, 
the  north  coast  of  Australia,  and  extends  in  a  northerly  direction  so  as  to  take  in  the 
greater  part  of  the  Chinese  seas,  while  it  also  comprises  the  coasts  of  India  and  Ceylon. 


Homola  orientalis,  n.  sp. 
*Homologenus  (?)  sp. 
LatreUlopsis  hispinosa,  n.  gen.  et  sp. 
Latreillia  valida,  De  Haan. 
Raninoides      personatus      (White), 

Henderson. 
Notopoides  latiis,  n.  gen.  et  sp. 
Not  opus  ovalis,  n.  sp. 
Cosmonotus  gi'ayii,  Adams  and  White. 
Remipes  testudin-arius,  Latreille. 


Mastigochirus  quadrilohatus,  Miers. 
Alhunea  microps  (White),  Miers. 
Birgus  latro  (Linne). 
Cmnohita  clypeata  (Herbst). 

,,         rtt^oso,  H.Milne-Edwards,  X. 
Diogenes  guttatus,  n.  sp. 
Pagurus  striatus,  Latreille. 

,,        imhricatus,     H.     ]\Iilne-Ed 
wards. 

,,        dearmatus,  n.  sp. 
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Pagurus  similimanus,  n.  sp. 
Clihanarius  (?)  sp. 
Ewpagurus  spinxilentus,  u.  sp. 

sp. 
Spiropagurus  spiriger  (De  Haan). 
Catapagurus  australis,  n.  sp.,  X. 
Paguristes  Mans,  n.  sp. 

sp. 
*Parapagurus  abyssorum,  A.  Milne- 
Edwards,  II.,  III.,  v., 
VII.,  XL). 
*  ,,  affinis,  n.  sp. 

*Pagurocles  limatulus,  n.  sp. 
„  piliferus,  n.  sp. 

Paguropsis  typiicus,  u.  sp. 
Petrolisthes  annulipes  (White),  Miers. 
Porcellana  serratifrons,  Stimpson. 
Porcellanella  triloba,  White,  XII. 
Raphidopus  ciliatus,  Stimpson. 
Pachycheles  p)ulcliellus  (Haswell). 
Polyonyx  obesulus  (White),  Miers. 
Galathea  elegans,  White. 

,,         australiensis,  Stimpson. 
,,         subsquamata,  Stimpson. 
„         grandirostris,  Stimpson. 


Galathea  actdeata,  Haswell,  X. 

,,         inconspicua,  n.  sp. 
Munida  spinulifera,  Miers. 
incerta,  n.  sp. 
squamosa,  Henderson. 
scabra,  Henderson. 
proxima,  Henderson. 
militaris,  Henderson,  X. 
var.    curvirostris,  Hen- 
derson. 
,,        inornata,  Henderson. 
*Munidopsis  brevimana,  Henderson. 

*  ,,  milleri,  Henderson. 

*  ,,  pilosa,  Henderson. 
Elasmonotus  lasvigatus,  Henderson. 

,,  debilis,  Henderson. 

*Galacantha    talismanii,    A.    Milue- 

Edwards. 
Eumunida  smithii,  Henderson. 
Ptycliogaster  Iwvis,  Henderson. 

*  Uroptychus  spinimarginatus,   Hen- 

derson, X. 
„  australis,      Henderson, 

VIIL,  X. 


VII.  The  Japanese  Province. 

The  Crustacean  fauna  of  the  Japanese  seas  is  in  many  respects  so  peculiar  that 
there  can  be  little  doubt  that  they  are  entitled  to  rank  as  a  distinct  province. 


Cryptodromia  jap)onica,  n.  sp. 
Eupagurus  constans,  Stimpson. 


^Parajmgurus  abyssorum  (A.  MUne- 
Edwards),  II.,  III.,  V.,  VI.,  XI. 


' Munidopsis  subsquamosa,  Henderson. 
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VIII.  The  Australian  Province. 

This  includes  Tasmania  and  the  whole  Australian  continent  with  the  exception  of 
the  northern  coast. 


Dromia  ciliata,  n.  sp. 
Cryptodromia  lateralis  (Gray). 

„  nodulifera,  n.  sp. 

„  incisa,  n.  sp. 

Latreillia  australiensis,  n.  sp. 
Lyreidus  tridentatus,  De  Haan,  X. 
Diogenes  custos  (Fabricius). 
Pagimis  sp. 

Clibanarius  strigimanus  (White). 
Eupagu7'us   lacertosus,   n.   sp.,  var. 
nana,  nov. 


AnaiKigurus  australiensis,  n.  sp. 
Glaucothoe  carinata,  n.  sp. 
Pylocheles  spinosus,  n.  sp. 
Galathea  pusilla,  n.  sp. 
Munida  rugosa  (White),  var.  austra- 
liensis, nov. 
,,        haswelli,  n.  sp. 
Uroptychus     australis,    u.    sp.,    VI., 
X. 
„  graciliraanus,  n.  sp. 


IX.  The  Novo-Zeylanian  Province. 

This  province,  which  includes  only  the  islands  of  New  Zealand,  is  fairly  distinct  from 
the  last,  though  there  is  a  considerable  number  of  species  common  to  both. 


Eupagurus  lacertosus,  n.  sp. 

,,  rubricatus,  n.  sp. 

Paguristes  pilosus    (H.    Milne-Ed- 
wards). 

,,  subpilosus,  n.  sp. 


Parapagurus  latimanus,  n.  sp. 
*Pagurodes  inarmatus,  n,  sp.,  XII. 

Munida  gracilis,  n.  sp. 
*Elasmonotus  rnarginatus,  n.  sp. 


X.  The  Pacific  Province. 

This  province  is  one  which  extends  over  a  large  area,  and  at  the  same  time  its 
boundaries  are  by  no  means  clearly  defined.  It  comprises  the  shores  of  the  various 
groups  of  islands  throughout  the  Pacific. 


Lyreidus  tridentattis,  De  Haan,  VIII. 
Ccenohita  rugosa,  H.  Milne-Edwards, 
VI. 
,,         perlata,  H.  Milne -Edwards. 
Pagurus  deformis,  H.  Milne-Edwards. 


Pagurus  euopsis,  Dana. 
Calcinus  tihicen  (Herbst). 
Catapagurus  australis,  u.  sp.,  VI. 
*Tylaspis  anomala,  n.  gen.  et  sp. 
Petrolisthes  unilohatus,  n.  sp. 
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Galatlbca  aculeata,  Haswell,  VI. 
*Munida  microjihthcdma,  A.   Milne- 
Edwards,  II.,  IV. 
,,         normani,  Henderson. 
„        granulata,  Henderson. 
,,         nnilitaris,  Henderson,  VI. 
,,         tuherculata,  Henderson. 
,,        spinicordata,  Henderson. 


Elasmonotus  miersii,  Henderson. 
,,  debilis,  Henderson. 

*Uroptychus   sinnimarginatus,   Hen- 
derson, VI. 
*  ,,  austrcdis,     Henderson, 

VI.,  VIII. 
,,  politus,  Henderson. 


XL  The  Peruvian  Province. 

This  includes  the  coasts  of  Chili  and  Peru  ;  possibly  it  extends  further  north  than 
the  boundary  of  the  latter  country. 


*Parapagurus  abyssorum,  A.  Milne- 
Edwards,  II.,  III.,  v.,  VI.,  VII. 
Fetrolisthes  violaceus  (Guerin). 
,,  vcdidus  (Dana),  XII. 


*Munidopsis  antonii   (A.   Milne-Ed- 
wards), XII. 
*Galacantha  hellis,  n.  sp. 


THE  ANTAECTIC  EEGION. 

XII. 

As  already  indicated,  this  region  is  held  to  include  all  these  species  taken  to  the 
south  of  40°  S.  latitude.  I  have,  however,  comprised  certain  Antarctic  forms  taken  at 
Station  320,  off  the  Rio  de  la  Plata. 


Lithodes  murrayi,  n.  sp. 
Paralomis  verrucosus  (Dana). 
„  aculeatus,  n.  sp. 

*        ,,  formosus,  n.  sp. 

Euimgurus  comptus    (White),    var. 

jugosa,  nov. 
Paraimgurus   dimorphus   (Studer), 
V. 
*Pagurodes  inarmatus,  n.  sp.,  IX. 
Petrolisthes  validus  (Dana),  XI. 
Porcellanella  triloba,  White,  VI. 
Munida  siihrugosa  (White). 


*Munida  spinosa,  Henderson. 
Munidopsis  antonii  (A.   Milne-Ed- 
wards), XL 
*  ,,  sM&sgMamosa,  Henderson, 

var.  aculeata,  nov. 
,,  trijida,  Henderson. 

Elasmonotus  asp)er,  Henderson. 
Ptychogaster  milne-edwardsi,  Hen- 
derson. 
Uroptychus  insignis,  Henderson. 
,,  parvidus,  Henderson. 


BATHYMETRICAL    DISTRIBUTION. 


In  the  following  tables  the  species  are  grouped  according  to  the  bathymetrical  zones 
in  which  they  occurred.  I  have  thought  it  unnecessary  to  incorporate  the  results  of 
other  and  later  deep-sea  expeditions,  for  so  far  as  is  known  from  what  has  already  been 
published  on  the  subject,  these  do  not  add  materially  to  the  results  obtained  by  a  study 
of  the  Challenger  collection. 

I  have  followed  Professor  A.  Agassiz  in  considering  all  depths  beyond  500  fathoms 
as  abyssal,  but  this  limit  must  be  regarded  as  a  somewhat  arbitrary  one.  There  is  less 
difficulty  in  deciding  where  the  littoral  fauna  ceases  and  the  deep-water  forms  make 
their  appearance,  and  as  regards  the  Anomura  at  least,  the  100  fathom  line  marks 
approximately  the  boundary  between  the  two. 

The  Anomura,  it  may  be  stated  generally,  occupy  an  intermediate  position  between 
the  Macrura  and  the  Brachyura,  in  regard  to  the  limit  of  depth  at  which  they  are  found. 
The  more  highly  specialised  forms  are  like  the  Brachyura  found  in  shallow-water  and 
moderate  depths,  whereas  the  more  primitive  Macruran  types  extend  to  the  abysses  of 
the  ocean.  Mr.  Miers  has  pointed  out  that  the  Brachyura  obtained  from  the  greatest 
depths  are  essentially  those  most  nearly  related  to  the  Anomura.. 

The  tables,  in  addition  to  affording  a  list  of  the  species  taken  at  different  depths, 
indicate  the  relative  proportion  of  new  species  obtained  in  each  vertical  zone.  It  will 
be  seen  that  a  large  proportion  of  the  deep-water  and  abyssal  forms  belong  to  previously 
undescribed  species — indeed  all  of  the  latter,  with  a  single  exception,  were  taken  for 
the  first  time  by  the  Challenger ;  though  in  the  long  interval  that  has  elapsed  since  the 
return  of  the  expedition,  subsequent  deep-sea  investigations  have  resulted  in  the  redis 
covery  of  several. 

One  or  more  numbers  placed    after  any  species  indicate  that  it  was  also  obtained 
from  the  corresponding  zones. 


Terrestrial  Species. 


Birgus  latro  (Linne). 
Ocenobita  clypeata  (Herbst). 


Ccenohita  rugosa,  H.  Milne-Edwards. 
„       perlata,  H.  Milne-Edwards. 
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Littoral  and  Shallow-water  Species. 


I.  From  between  tide-marks  to  20  fathoms. 


Cryptodroniia  lateralis  (Gray),  II.,  IV. 
,,  japonica,  n.  sp. 

„  nodulifera,  n.  sp. 

Dromidia  antillensis,  Stimpson. 

,,  sjjongiosa,  Stimpson. 

Pseudodromia  latens,  Stimpson. 
Hypoconcha  sabulosa  (Herbst). 

,,  panamensis,  S.  I.  Smith. 

Raninoides personatus  (White),  Hen- 
•     derson. 

Cosmonotiis  grayii,  Adams  and  Wliite. 
Zanclifer  caribensis  (de  Freminville). 
Remipes  testudinarius,  Latrielle. 

,,         scutellatus,  Fabricius. 
Mastigochirus  quadrilobatus,  Miers. 
Albunea  microps  (White),  Miers. 
Paralomis  verrucosus  (Dana). 
Diogenes  custos  (Fabricius). 

,,         brevirostris,  Stimpson. 

.,,        guttatus,  n.  sp. 
Pagurus  striatus,-  Latrielle,  IV. 

,,        granulatus,  Olivier. 

,,        ccdidus,  Risso,  III. 

,,        deformis,  H.  MUne-Edwards. 

,,        imbricatus,    H.    Mdne-Ed- 
wards.. 

,,        euopisis,  Dana. 

,,        dearmatus,  n.  sp. 

,,         similimanus,  n.  sp. 
Calcinus  tibicen  (Herbst). 
Eupagiirus  excavatus  (Herbst),  var. 

meticulosa,  Eoux. 
Eup)agurus   comptus   (White),'  var. 
jugosa,  nov.,  IV. 


Eupagurus  constans,  Stimpson. 
Spirojyagurus  spiriger  (De  Haan),  II. 
Anapagurus  pusillus,  n.  sp..  III. 
,,  australiensis,  n.  sp. 

Catopagurns  australis,  n.  sp.,  II. 
Paguristes    pilosits    (H.    Milne-Ed- 
wards). 
„  Mans,  n.  sp. 

sp. 
Parap>agurus  latimanus,  n.  sp. 
Petrolisthes  violaceus  (Guerin). 
,,  validus  (Dana). 

,,  armatns  (Gibbes). 

„  annulipes  (White),  Miers. 

,,  unilobatns,  n.  sp. 

„  serratus,  n.  sp. 

sp. 
Porcellana  sayana  (Leach). 

,,  streptocheles,  Stimpson. 

,,  serratifrons,  Stimpson. 

Porcellanella  triloba,  White. 
Rapliidop>us  ciliatus,  Stimpson. 
Pachycheles     barbatus,     A.     Milne- 
Edwards. 
,,  pulchellus  (Haswell),  II. 

Polyonyx  obesulus  (White),  Miers. 
Galathea  elegans,  White. 

,,         lahidolepta,  Stimpson  (?). 
,,         aculeata,  Haswell. 
sp. 
Munida  subrugosa{y^\iitQ),  IL,  IV.,  VI. 
,,       spimdifera,  Miers. 
„       spinifrons,  Henderson.   • 
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II.  From  20  to  50  fathoms. 


Dromia  ciliata,  n.  sp. 
Cryptodromia  lateralis  (Gray),  L,  IV. 
Latreillia  australiensis,  ii.  sp.,  IV. 
Lyreidus  tridentatus,  De  Haan,  V. 
Pagurus  sp. 

Clihanarius  strigimanus,  White. 
EujKtguriis    lacertosus,    n.    sp.,    var. 
nana,  nov. 


Spiropaguriis  spinger  (De  Uaan),  I. 
Catapagurus  australis,  n.  sp.,  I. 
Pachychdes  pulchellus  (Haswell),  I. 
Galathea  australiensis,  Stimpsou. 
Munida   subrugosa  (White),  I.,   IV., 

VI. 
,,  „  (White),  var.  aus- 

traliensis, nov. 


III.  From  50  to  100  fathoms. 


Homola  orientalis,  n.  sp.,  IV. 
Latreillopsis  bispinosa,  n.  sp. 
Latreillia  valida,  De  Haan. 
Pagurus  calidus,  Eisso,  I. 
Eupagurus  puhescens   (Kroyer),  var. 

kroyeri,  Stimpson. 
Eupagurus  (f)  sp. 


Spiropagurus  elegans,  Miers. 
Anapagurus  pusillus,  n.  sp.,  I. 
Galathea  grandirostris,  Stimpson. 
,,         dispersa,  Spence-Bate. 
sp. 
Munida  sancti-pauli,  Henderson. 


Deep-water  Species. 
IV.  From  lOO  to  200  fathoms. 


Cryptodromia  lateralis  (Gray),  I.,  II 

,,  incisa,  n.  sp. 

Dromidia  hicornis,  Studer. 
Eudromia  frontalis,  n.  sp. 
Homola  orientalis,  n.  sp..  III. 
Latreillia  australiensis,  n.  sp.,  II. 
Notopoides  latus,  n.  sp. 
Notopus  ovalis,  n.  sp. 
Pagurus  striatus,  Latreille,  I. 
Clihanarius  (?)  sp. 
Eupagurus  tristanensis,  n.  sp. 

,,  comptus      (White), 

jugosa,  nov. 

„  sp>i7iidentus,  n.  sp, 

Paguristes  suhpilosus,  n.  sp. 
Glaucothoe  carinata,  n.  sp. 


var. 


Parapagurus  dimorphus  (Studer),  V. 

Pagurodes  piliferus,  n.  sp. 

Paguropsis  typicus,  n.  sp, 

Pylocheles  spinosus,  n.  sp. 

Galathea  subsquamata,  Stimpsou. 
,,        pusilla,  Henderson. 

Munida  subrugosa  (White),  I.,  II.,  VI. 
squamosa,  Henderson. 
scabra,  Henderson. 
proxima,  Henderson, 
militaHs,  Henderson,  V. 
hasivelli,  Henderson, 
inornata,  Henderson, 

Elasmonotus  Iwvigatus,  Henderson, 

Eumunida  smithii,  Henderson, 

Ptychogaster  Isevis,  Henderson. 
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V.   From  200  to  500  fathoms. 


Lyreidus  tridentatus,  De  Haan,  II. 
Lithodes  murrayi,  u.  sp. 
Paralomis  aculeatus,  n.  sp. 
Eu'pagurus  lacertosus,  n.  sp. 

,,  occlusus,  n.  sp. 

Paguristes  visor,  n.  sp. 
Parapagurus    dimorphus    (Studer), 
IV. 
,,  gracilis,  n.  sp. 

Porcellana  rohertsoni,  n.  sp. 
Galathea  inconspicua,  Henderson. 
Munida  stimp)Soni,  A.  Milne-Edwards. 
,,       miles,  A.  Milne -Edwards. 
,,       microphthalma,    A.    Milne- 
Edwards,  VI. 
,,      spinosa,  Henderson,  VI. 
,,       normani,  Henderson. 
,,       incerta,  n.  sp. 
,,      granulata,  Henderson. 
,,       inilitaris,  Henderson,  IV. 
,,       militaris,     Henderson,    var. 

curvirostris,  nov. 
,,      gracilis,  Henderson. 


Munida  tuherculata,  Henderson. 
„       spinicordata,  Henderson. 
„       sp. 
Munidopsis     erinacea     (A.     Milne- 
Edwards). 
sigshei   (A.    Milne-Ed- 
wards). 
,,  trijtda,  Henderson. 

Elasmonotus    armatus,    A.     Milne - 
Edwards. 
„  miersii,  Henderson. 

,,  asper,  Henderson. 

,,  debilis,  Henderson. 

Ptychogaster   milne-edivardsi,   Hen- 
derson. 
Urop)lyc1ms    nitidus    (A.    Mdne-Ed- 
wards). 
,,  insignis,  Henderson. 

,,  parvidus,  Henderson. 

,,  australis,  Henderson,  VI. 

„  gracilimanus,   Hender- 

son. 


Abyssal  Species. 


VI.   From  500  to  1000  fathoms. 


Homologenus  (?)  sp. 

Paralomis  formosus,  n.  sp. 

Eup>agurus  ruhricatus,  n.  sp. 

Parap>agurus  affinis,  n.  sp. 

Pagurodes  limattdus,  n.  sp. 

Munida  subrugosa  (White),  I.,  II., 
IV. 
,,        microphthalma,  A.   Milne- 
Edwards,  V. 


Munida  spinosa,  Henderson,  V. 
Munidop)sis  hrevimana,  Henderson, 
VII. 
„  milleri,  Henderson. 

,,  pilosa,  Henderson. 

Uroptychus   sp>immargi:natus,   Hen- 
derson. 
„  politus,  Henderson. 

„  australis,  Henderson,  V. 
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VII.   From  1000  to  1500  fathoms. 


Lithodes  agassizii,  S.  I.  Smith. 
Parapagurus  abyssorum,  A.  Mihie- 

Edwards,  VIII. 
Pagurodes  inarmatus,  n.  sp. 

Munidopsis  serratifrons  (A.  Mihie- 
Edwards). 
,,  antonii    (A.    Mihie-Ed- 

wards),  VIII. 


M^midopsis  suhsquamosa,  Henderson, 
var.  aculeata,  nov. 
„  brevimana,   Henderson, 

VI. 
Elasmonotus  latifroiis,  Henderson. 

„  marginatus,  Henderson. 

Galacantha    talismanii,    A.    Milne- 
Edwards. 
„  bellis,  Henderson. 


VIII.   From  1500  to  2000  fathoms. 


Parapagurus  abyssorum,  A.  Milne- 
Edwards,  VII. 


Munidopsis   antonii,   A.    Milne-Ed- 
wards, VII. 


Munidopsis  subsquamosa,  Henderson. 


IX.   From  2000  to  2500  fathoms 
Tylaspis  anomala,  Henderson. 


Parapagurus  abyssorum,  A.  Milne- 
Edwards,  var.  scabra,  noy. 


(ZOOL.   CHALL.  EXP. — PART  LXIX.  — 1888.) 


Zzz27 


SUMMARY. 


The  Challenger  collection  contains  161  species,  or  well-marked  varieties,  of  Anomura, 
referable  to  52  different  genera,  and  of  these  86  species  and  7  genera  are  described  as  new 
to  science. 

The  large  proportion  of  new  species  is  scarcely  to  be  wondered  at  when  the  nature  of 
the  Challenger  dredgings  is  borne  in  mind.  Prior  to  1873  scarcely  any  deep-water 
investigations  had  been  made  in  the  seas  visited  by  the  Expedition,  and  the  abysses  of 
the  ocean  practically  remained  a  sealed  book  to  naturalists  ;  hence  it  is  not  surprising 
that  slightly  more  than  three-fourths  of  the  total  number  of  new  species  were  taken 
beyond  the  one  hundred  fathom  line. 

In  some  respects  the  collection  is  disappointing,  a  few  of  the  shallow-water  groups 
being  but  poorly  represented,  while  many  well-known  and  widely  distributed  species  are 
conspicuous  by  their  absence.  The  interest  and  value  of  the  collection  is,  however,  by  no 
means  confined  to  the  deep-water  forms,  for  the  careful  manner  in  which  the  locality  and 
conditions  of  existence  were  noted  at  the  time  of  capture  has  disclosed  many  important 
facts,  and  added  materially  to  our  knowledge  of  the  distribution  qf  shallow-water  species. 
The  main  interest,  however,  centres  in  the  Paguridea  and  the  Galatheidea — two  great 
grouj)S  which  extend  to  abyssal  depths. 

The  more  highly  specialised  Anomura,  i.e.,  the  Dromidea,  Raninidea,  and  Hippidea, 
are  less  fully  represented  in  the  collection  than  the  Macruran  forms,  and,  like  the 
Brachyura,  they  appear  to  be  almost  confined  to  shallow  water.  With  the  exception  of 
Homologenus,  founded  by  Alphonse  Milne-Edwards  for  the  reception  of  a  West  Indian 
species,  to  which  a  young  Homolid  taken  by  the  Challenger  is  doubtfully  referred,  none 
of  the  Dromidea  are  known  to  occur  beyond  the  five  hundred  fathom  line,  though  several 
genera  are  found  in  comparatively  deep  water.  So  far  as  is  known  the  Raninidea  are 
even  more  completely  restricted  to  shallow  water,  and  few  of  the  species  in  all  probability 
occur  at  greater  depths  than  200  fathoms.  The  deepest  water  in  which  any  Raninid  has 
been  found  is  210  fathoms,  at  which  depth  specimens  of  the  rare  Japanese  Lyrcidus 
tridentatits,  De  Haan,  were  taken  off  the  Fiji  Islands.  The  Hippidea  are  represented 
by  only  four  species,  all  of  which  have  been  previously  described,  though  two  belong  to 
rare  and  little  known  forms.     There  is  every  reason  to  believe  that  the  members  of  this 
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group  are  strictly  littoral,  and  most  if  not  all  occur  from  between  tide-marks  to  a  depth 
of  not  more  than  a  few  fathoms. 

Two  of  the  new  genera  in  the  above-mentioned  groups  are  of  special  interest. 
Latreillo2:>sis,  of  which  a  single  species  was  taken  off  the  Philippines,  forms  an  interesting 
connecting  link  between  Homola  and  Latreillia,  inasmuch  as  it  combines  the  body  of 
the  former,  with  the  attenuated  limbs  and  eye-stalks  of  the  latter,  thus  showing  the 
necessity  of  placing  all  three  in  a  single  family.  The  genus  Zanclifer  has  been  estab- 
lished for  a  curious  Raninid  taken  in  shallow  water  off  Bahia,  which  possesses  some 
interesting  structural  peculiarities.  Originally  discovered  in  the  West  Indies,  upwards 
of  fifty  years  ago,  it  was  described  in  a  very  imperfect  manner  by  its  discoverer,  de 
Freminville,  who  referred  it  to  the  fossil  genus  Eryon.  The  manifest  inaccuracy  of  this 
description  led  to  its  being  ignored  by  most  subsequent  writers,  and  the  species  was 
apparently  lost  sight  of  till  rediscovered  by  the  Challenger.  It  is  sharply  distinguished 
from  all  other  Eaninidea  by  certain  prominent  features,  and  more  especially  by  the  form 
of  the  eyes,  which  are  so  extremely  rudimentary  as  to  be  scarcely  recognisable  at  first 
sight.  It  seems  probable  that  in  this  case  partial  loss  of  vision  has  been  brought  about 
by  the  animal  taking  up  its  abode  in  subterranean  burrows. 

The  Paguridea  and  Galatheidea  comprise  more  than  four-fifths  of  the  total  number  of 
species  in  the  collection,  and  the  facts  connected  with  their  bathymetrical  distribution 
are  among  the  most  important  discussed  in  the  Report. 

Three  new  species  of  Lithodea  were  taken,  all  of  them  in  the  southern  hemisphere. 
The  members  of  this  group  were  formerly  believed  to  occur  only  in  the  shallow  water  of 
the  northern  and  southern  temperate  regions,  but  deep-sea  dredgings,  more  especially 
those  of  the  "  Talisman,"  have  shown  that  they  extend  to  the  tropics,  in  which  case  they 
are  confined  to  deep  water  (some  of  the  species  reaching  a  depth  of  over  1000  fathoms), 
where  the  temperature  conditions  are  doubtless  favourable  to  their  existence.  As  Pro- 
fessor A.  Milne-Edwards  has  pointed  out,  this  unexpected  feature  in  their  distribution  is 
not  without  interest,  inasmuch  as  it  shows  the  possibility  of  certain  forms  spreading  from 
the  one  circumpolar  region  to  the  other,  and  accommodating  themselves  to  the  altered 
environment,  in  order  to  obtain  the  necessary  conditions  of  temjjerature. 

The  Pagurodea,  or  Hermit  Crabs,  extend  to  a  depth  of  more  than  2000  fathoms.  A 
few  of  the  characteristic  shallow- water  genera,  e.g.,  Eui^agurus  and  Paguristes,  extend  to 
deep  water,  but  the  majority  of  the  abyssal  species  belong  to  genera  which  have  either 
recently,  or  in  the  preceding  pages,  been  described  as  new.  In  nearly  all  cases  the 
branchiae  of  the  deep-water  forms,  while  retaining  their  normal  arrangement,  exhibit  a 
puzzHng  modification  of  structure.  The  two  collateral  rows  of  flattened  leaflets  met  with 
on  each  branchial  stem  in  the  gills  of  the  ordinary  Pagurids  are  replaced  by  a  double 
row  of  rounded  filaments ;  in  other  words,  there  is  a  departure  from  the  phyllobranchiate 
to  the  trichobranchiate  type.     It  so  happens  that  this  condition  is  the  reverse  of  what 
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might  be  expected,  for  it  is  knowu  that  the  supply  of  oxygeu  is  diminished  at  great 
depths,  and  in  many  other  deep-sea  animals  the  respiratory  surface  is  apparently  increased 
with  the  object  as  it  were  of  counterbalancing  this  diminution  in  the  supply.  I  am, 
therefore,  led  to  the  conclusion  that  this  character  is  an  ancestral  one,  and  that  certain 
at  least  of  the  Pagurodea  are  the  descendents  of  Macrura  in  which  the  gills  were  tricho- 
branchiate.  This  view  is  partly  supported  by  the  fact  that  in  Pylocheles,  A.  ]\Iilnc- 
Edwards,  a  deep-water  genus  which  is  represented  by  a  single  species  in  the  collection, 
and  retains  to  a  remarkable  extent  the  primitive  Macruran  characteristics,  the  gills 
have  essentially  this  structure. 

The  other  structural  modifications  met  with  in  the  deep-water  Pagurids  are 
comparatively  few  and  unimportant.  The  eyes  as  a  rule  are  slightly  reduced  in  size, 
but  in  all  cases  they  are  pigmented  and  apparently  functional,  a  fact  which  would  lead 
us  to  suppose  that  the  Pagurodea  have  spread  more  recently  into  deep  water  than  the 
Galathodea.  The  most  characteristic  genus  is  Parapagurus,  S.  I.  Smith,  the  species  of 
which  appear  to  live  invariably  in  a  state  of  commensalism  with  an  Anemone,  which 
exerts  a  solvent  action  on  the  shell  originally  taken  possession  of  by  the  Hermit,  so  that 
in  many  cases  the  latter  is  merely  protected  by  its  clinging  messmate.  I  have  failed  to 
detect  a  single  instance  in  which  a  shell  had  not  apparently  been  present  at  one  time. 
In  all  the  females  which  I  have  examined  the  genital  opening  of  the  right  side  is 
apparently  absent,  a  peculiai'ity  which  doubtless  coincides  with  a  deficiency  in  the 
internal  reproductive  organs,  though  I  have  been  unable  to  satisfy  myself  on  this  point. 
One  of  the  species,  Parapagurus  ahyssorum,  A.  Milne-Edwards,  appears  to  be  almost 
universally  distributed  at  great  depths,  afi'ording  a  noticeable  instance  of  the  greatly 
extended  distribution  enjoyed  by  many  abyssal  species. 

The  Pagurid  which  I  have  described  under  the  name  of  Tylaspis,  and  which  occurred 
at  a  depth  of  more  than  2000  fathoms,  is  remarkable  chiefly  for  the  fact  that  its  gills 
have  essentially  the  ordinary  phyllobranchiate  structure,  though  the  characters  of  the 
carapace  and  abdomen  are  also  sufliciently  marked.  Paguropsis,  another  of  the  new 
genera,  also  presents  several  features  of  extreme  interest.  It  is  distinguished  by  the 
large  size  of  its  eyes,  and  by  two  characters  in  which  it  stands  apart  from  all  other 
Pagurids,  viz.,  the  last  two  pairs  of  thoracic  legs  are  subdorsal  in  position,  and  the 
unpaired  abdominal  appendages  occur  on  the  right  side. 

It  is,  however,  among  the  Galatheidea  that  the  largest  proportion  of  deep-water  forms 
is  found. 

The  Porcellanodea,  or  more  highly  specialised  Galatheids,  are  almost  confined  to 
shallow  water,  but  a  new  species  {PorceUcma  robertsoni)  was  taken  in  the  West  Indies 
at  a  depth  of  390  fathoms,  which  in  all  probability  marks  approximately  the  extreme 
vertical  limit  of  the  group. 

The  Galathodea,  on  the  other  hand,  are  found  abundantly  to  a  depth  of  about   2000 
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fathoms.  Most  of  the  abyssal  species  are  blind,  and  the  eyes  have  undergone  a  process 
of  degeneration  which  is  tolerably  uniform  in  all.  The  eye-stalk  is  frequently  prolonged 
in  the  form  of  a  short  spine,  while  the  visual  portion  is  pale  in  colour  and  absolutely 
devoid  of  pigment.  A  distinct  corneal  surface  is  always  present,  though  in  one  species 
{MunidojJsis  pilosa,  Henderson)  it  is  remarkably  reduced ;  and  in  nearly  all  cases  the 
degenerative  changes  have  taken  place  without  any  marked  reduction  in  the  size  of  the 
eye  as  a  whole.  Some  of  the  blind  species  are  remarkable  for  the  great  length  of  their 
antennge,  rendering  it  probable  that  the  loss  of  sight  is  partially  compensated  by  an 
increased  development  of  the  tactile  sense.  The  puzzling  fact  that  certain  deep-water 
species  are  blind,  while  in  others  belonging  to  the  same  group  and  found  at  similar 
depths  the  eyes  are  well  developed,  has  been  frequently  commented  on,  and  the  explana- 
tion that  the  former  have  probably  migrated  into  deep  water  at  an  earlier  period,  and 
have  consequently  had  sufficient  time  to  undergo  modification,  appears  to  be  the  most 
satisfactory  one.  The  blind  Galatheids  share  so  many  features  in  common,  and  the  most 
widely  separated  types  are  so  frequently  connected  by  intermediate  forms,  that  the 
retention  of  certain  of  the  genera  which  have  been  founded  for  their  reception  must,  I 
hold,  be  regarded  as  questionable.  Since  the  return  of  the  expedition  other  naturalists 
have  instituted  five  new  genera,  all  of  which  are  represented  in  the  Challenger 
collection. 

A  very  conspicuous  feature  is  the  prevalence  of  species  of  Munida.  They  are  found 
almost  everywhere  in  deep  water,  though  but  few  reach  a  depth  of  1000  fathoms,  which 
appears  to  represent  their  bathymetrical  limit.  Prior  to  the  Challenger  investigations 
not  more  than  half  a  dozen  species  were  known  to  science,  but  recent  deep-sea  dredgings 
have  increased  the  number  to  upwards  of  thirty ;  no  less  than  fifteen  of  the  species  in 
the  present  collection  are  described  as  new.  In  none  of  them — with  a  single  exception 
— do  we  meet  with  any  striking  modification,  though  in  most  cases  the  eyes  are  slightly 
enlarged,  a  feature  commonly  observed  in  those  deep-sea  animals  in  which  the  visual 
organs  are  still  functional.  The  exception  referred  to  is  that  of  a  species  named  Munida 
microphthcdma  by  A.  Milne-Edwards  in  his  Preliminary  Eeport  on  the  "  Blake  "  Crustacea, 
which  was  taken  by  the  Challenger  in  both  the  Atlantic  and  the  Pacific.  In  this 
species  signs  of  commencing  degeneration  are  apparent,  the  eyes  being  remarkably 
reduced  in  size,  and  the  cornese  of  a  light  brown  colour. 

In  the  majority  of  the  deep-water  Galatheids — with  the  exception  of  those  belonging 
to  the  genus  Munida — the  eggs  carried  by  the  female  are  few  in  numl^er  and  of 
remarkably  large  size.  It  may  be  inferred  from  this  that  in  the  deep  sea  enemies  are 
fewer,  and  the  chances  of  each  individual  egg  undei'going  its  full  development  therefore 
relatively  greater,  the  result  being  diminished  production  on  the  part  of  the  parents ; 
while  the  large  size  of  the  ova  perhaps  indicates  a  protracted  embryonic  existence. 

Two  well-marked  genera,  Ptychogaster  and  Uroptychus,  and  to  a  lesser  extent  a  third. 
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Eumunida,  are  distiuguislied  by  ii  curious  modification  in  the  form  of  the  abdomen, 
which,  unlike  that  of  other  Gahxtheids,  has,  become  twice  folded  on  itself.  Some  of  the 
species  appear  to  dwell  in  the  branches  of  Gorgonise,  &c.,  and  the  rudimentary  nature  of 
the  terminal  swimming  fan  points  to  their  leading  a  sedentary  life,  which  has  resulted  in 
the  abdomen  becoming  folded,  as  there  is  now  no  need  for  keeping  it  semi-extended. 
These  forms  are  thus  assuming  to  a  slight  extent  the  main  feature  of  the  Brachyura. 

Numerous  instances  occur  of  abyssal  species  with  a  greatly  extended  range  of  distri- 
bution, and  of  these  we  may  cite  what  is  perhaps  the  most  striking.  Munidopsis  antonii 
(A.  Milne-Edwards),  which  was  captured  by  the  "Talisman"  off  the  north-west  coast  of 
Africa,  was  taken  by  the  Challenger  in  the  Southern  Ocean  and  off  the  island  of  Juan 
Fernandez,  South  America. 

An  examination  of  the  deep-sea  forms  in  the  collection  does  not  afford  any  insight 
into  the  colour  which  they  possessed  during  life,  for  long  immersion  in  alcohol  has 
reduced  them  all  to  a  dull  white.  It  is  known,  however,  that  red  is  the  prevailing 
colour  at  great  depths,  and  it  appears  that,  in  some  cases  at  least,  shallow-water  species 
assume  this  colour  when  they  pass  into  deeper  water.  In  the  summer  of  1885,  when 
dredging  in  Loch  Fyne,  on  the  west  coast  of  Scotland,  along  with  Mr.  John  Murray  and 
other  naturalists,  we' captured  at  a  depth  of  105  fathoms  a  large  number  of  examples  of 
the  shrimp  Pandalus  annulicornis,  Leach,  in  which  the  colour  was  a  bright  red,  whereas 
specimens  from  shallow  water  on  the  same  coast  are  invariably  of  the  same  pale  greyish 
hue  as  the  sandy  bottom  on  which  they  are  usually  found. 

In  conclusion,  it  may  be  stated  that  the  collection  of  Anomura  reported  on  in  the 
preceding  pages  is  one  of  the  most  valuable  which  has  ever  been  brought  together  during 
a  single  voyage.  It  has  indeed  furnished  a  knowledge  of  the  bathymetrical  distribution 
of  the  Anomura  which  previous  to  the  dispatch  of  the  Challenger  was  almost  entirely 
wanting,  and  last,  though  not  least,  it  has  very  materially  added  to  the  number  of 
known  species  in  the  group. 
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Two  species  of  Anomura,  taken  in  shallow  water,  off  Bahia,  were  received  too  late  for 
satisfactory  identification  and  insertion  in  the  Eeport.  One  is  a  Hypoconcha,  of  small 
size,  though  an  adult  female  bearing  eggs,  which  is  perhaps  referable  to  Hypoconcha 
panamensis,  S.  I.  Smith,  while  the  other  is  a  species  of  Petrolisthes. 


INDEX. 


Note. — Synonyms  are  printed  in  Italics.     The  more  important  pages  are  imlicated  by  darker  type. 
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Fig.  1. 


Fig.  2. 


Dromia  ciliata,  u.  sp., 

a.  Cephalic  region  (with  the  liairs  removed  on  the  left  side), 
h.  Frontoorbital  region  (with  hairs  removed), 
c.  Abdomen  of  male,     . 

Cryptodromia  japonica,  n.  sp., 
a.  Cephalic  region, 


Fig.  '3.   Cryptodromia  nodulifera,  n,  sp,, 
a.  Cephalic  region. 


h.  Abdomen  of  male. 


Fig.  4. 


Fig.  5. 


Cryptodromia  incisa,  n.  sp.,     . 

a.  Cephalic  region  (with  the  hairs  removed 


h.  Abdomen  of  female. 


Dromidia  antillensis,  Stimpson, 


Fig.  6. 


a.  Cephalic  region, 
h.  Abdomen  of  female, 

Dromidia  spongiosa,  Stimpsou, 

o.  Cephalic  region, 

h.  Abdomen  of  male,    . 

Fig.  7.  Eudromia  frontalis,  n.  gen.  et  sp., 
a.  Cephalic  region, 
h.  Left  chelipede  of  female. 

Fig.  8.  Pseudodromia  latens,  Stimpson  (with  the  fifth  right  leg  drawn 
back), ....... 

a.  Cephalic  region,        ...... 

h.  Abdomen  of  male,    . 


on  the  left  side), 
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DROMIA,    CRYPTODROMIA,      DROMIDIA,    EUDROMIA,     P  S  EU  DO  D  RO  M  I  A. 


PLATE  II. 


PLATE  II. 


•Fig.  1.  Homola  orientalis,  n.  sp., 
n.  Left  chelipede  of  female, 

Fig.  2.  Homologenus,  sp.  (?),  juv., 

Fig.  3.  Latreillopsis  bispinosa,  n.  gen.  et  sp., 

a.  Under  surface  of  trunk, 

b.  Right  chela  of  female, 

c  Terminal  joints  of  fifth  right  leg, 

Fig.  4.  Latreillia  australiensis,  n.  sp., 

a.  Abdominal  plate  of  female, 
h.  Apex  of  fourth  left  leg, 

Fig.  5.  Raninoides personatus,  White,  MS.. 

a.  Left  chelipede  of  male, 
h.  Left  external  maxillipede, 

Fig.  G.  Notopus  ovalis,  n.  sp., 

a.  Left  chelipede  of  female, 
/'.  Left  external  maxillipede, 
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HOMOLA.  HOMOLOGENUS,  L  AT  REILLOPSIS,   LATREILLIA, 
RANINOIDcS,       NOTOPUS. 


PLATE  III. 


(ZOOL   CHALL.  EXP. — PART  LXIX.  — 1888.) — Zzz. 


PLATE  III. 


Fig.  1.  Notopoides  latus,  n.  gen.  ct  sp., 

a.  Under  surface, 

b.  Left  chelipede  of  male, 

Fig.  2.  ZancUfer  carihensis  (cle  Freminville), 

a.  Under  surface, 

li.  Eight  chelipede  of  male. 

Fig.  3.  Munida  spinosa,  Hendersou,    . 

n.  Eight  chela  of  male, 

/'.  Left  external  maxiUipede, 

Fig.  4.  Munida  microphthalina,  A.  Milne-Edwards, 

II.  Right  chela  of  male, 

li.  Left  external  maxiUipede, 

Fig.  5.  Munida  hasioelli,  Henderson,  ..... 

a.  Right  chela  of  female  from  Station  173,  doubtfully  referred  to  this 

species,  .  .  ..... 

b.  Left  external  maxiUipede,         ..... 

Fig.  6.  Munida  sancti-p>auli,  Henderson,         .... 

II.  Right  chela  of  female,  ..... 

/).  Left  external  maxiUipede,        ..... 

Fig.  7.  Munida  militaris,  Henderson,  var.  curvirostris,  Henderson, 

a.  Right  chela  of  female,  ..... 

b.  Left  external  maxiUipede,         ..... 


Diam. 

Page 

X 

1 

29 

X 

1 

X 

1 

X 

1 

34 

X 

2 

X 

2 

btly  enlarged 

128 

X 

1 

X 

2 

X 

1 

127 

X 

2 

X 

2 

139 


X 
X 


X 
X 


X 
X 


2 
2 

1 

2 
2 

1 

2 
2 


142 


139 


The   Voyage  of  IIM.S.  "Challenger" 


Anomura  Pi .  \[\ 


RoM  Morg  an  litk  . 


■West.Newman3cCo.imp. 


NOTOPOIDES,  ZANCLIFER.MUNIDA. 


PLATE  IV. 


PLATE  IV. 


Figs.  1-5. 


Lithodes  murrayi,  n.  sp., 

Fig.  2.  Side  view  of  rostrum, 
Fig.  3.  Eight  chela  of  male, 
Fig.  4.  Abdomen  of  male, 
Fig.  5.  Abdomen  of  female, 
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PLATE  V. 


(zooL.  chauj.  EXP. — PART  Lxix. — 1888.) — Zzz. 


PLATE  V. 


Fig.  1.  Paralomis  aculeatus,  n.  sp.,     . 

a.  Side  view  of  carapace, 

b.  Side  view  of  rostrum  of  male,  . 

c.  Abdomen  of  male, 

Fig.  2.  Paralomis  formosus,  n.  sp., 

a.  Side  view  of  carapace, 

h.  Antennal  peduncle,  from  above. 
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PLATE  VJ. 


PLATE  VI. 


Fig.  1.    Urojitychus  tridentatus,  n.  sp., 

Dorsal  surface  of  trunk, 
(I.  Left  external  maxillipede, 

Fig.  2.    Uroptychus  politus,  n.  sp., 

a.  Frontal  region, 

1).  Left  external  maxillipede, 

Fig.  3.  Diogenes  brevirostris,  Stimpson 
a.  Frontal  region, 

Fig.  4.  Diogenes  guitatus,  n.  sp., 

a.  Frontal  region, 

h.  Left  chela  of  male,   . 

Fig.  5.  Pagurus  dearmatus,  n.  sp., 

a.  Frontal  region, 

h.  Left  chela  of  female. 

Fig.  6.  Pagurus  similimanus,  n.  sp., 
a.  Frontal  region, 

Fig.  7.  Ewpagurus  lacertosus,  n.  sp., 
a.  Frontal  region. 


Fig.  8.  El 


iipagurus  constans,  Stimpson, 


a.  Frontal  region, 
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UROPTYCHUS.       DIOGENES.     PAGURUS,      EUPAGURUS. 


PLATE  VI  r. 


(ZOOL.  CHALL.  EXP. — PART  LXTX. 1888.) — Zzz. 


PLATE  VII. 


Fig.  1. 


Eupagui'us  lacertosus,  u.  sp.,  var.  nana,  nov., 


Fig.  2.  Eupagurus  comptus  (White),  var.  jugosa,  nov 
Eight  chela  of  male, 


Eupagurus  spinulentus,  n.  sp., 

a.  Frontal  region, 

Eupagurus  rubricatus,  n.  sp., 
a.  Frontal  region, 

Eupagurus  tristanensis,  n.  sp., 

Frontal  region, 

a.  Eight  chelipede  of  male, 

Eupagurus  occlusus,  n.  sp., 
a.  Frontal  region, 

Anapagurus  p)usillus,  n.  -ep.. 

Frontal  region, 

a.  Eight  chelipede  of  male, 

h.  Left  chelipede  of  male. 


Fig.  8.  Aviapagurus  australiensis,  n.  sp., 

Frontal  region, 

a.  Eight  chelipede  of  male, 

h.  Left  chelipede  of  male; 


Fig.  3. 


Fig.  4. 


Fig.  5. 


Fig.  6. 


Fig.  7. 
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ElUPAGURUS,     ANAPAGURUS. 


PLATE  VJII. 


PLATE  VIII. 


Fig.  1.  Catapagurus  australis,  n.  sp., 

Frontal  region, 

a.  Eight  chelipede  of  male, 

Ji.  Left  chelipede  of  male, 

Fig.  2.  Paguristes  suhpilosus,  n.  sp,, 
a.  Frontal  region, 

Fig.  3.  Paguristes  visor,  n.  sp., 
a.  Frontal  region. 

Fig.  4.  Paguristes  Mans,  n.  sp., 

a.  Frontal  region, 

h.  Right  chela  of  male, 


Fig.  5.   Ti/lasjns  anomala,  n.  gen.  et  sp., 

a.  Under  surface, 

/;.  Right  chela  of  male. 
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CATAPAGURUS,    PAGURISTES,  TYLASPIS 


•LATE  IX. 


(ZOOr,.  CHALL.  EXP. — PART  LXIX. — 1888.) — Zzz. 


PLATE  IX. 


Fig.  1.   Glaucothofi  carinata,  n.  .sp., 
a.  Frontal  region, 
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a.  Frontal  region, 


Fig.  4.  Farapayunts  affinis,  u.  sp. 
a.  Frontal  region, 

Fig.  5.  Pagurodes  piliferus,  ii.  sp., 


X      (5 


Fig.  2.  Farapagurus  ahyssoriim  {A.  Milne-Edwards),  .  .  .      x      1  87 


X       2 


Fig.  3.  Farapagurus  ab^jssorum  {A.  Mi\.ne-Edv/Sivds),yiii-.scabra,uov.,      x       1 


a.  Frontal  region,  ....  .       X       d 
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GLAUCOTHOE,  PARAPAGURUS,    PAGURODES. 


PLATE  X. 


PLATE  X. 


Fig.  1.  Parapagurus  dimorphus  (Studer), 

Fig.  2.  Parapagtirus  latimamis,  n.  sp., 
a.  Frontal  region, 

Fig.  3.  Parapagurus  gracilis,  ii.  sp.,  . 
a.  Frontal  region. 

Fig.  4.  Paguropsis  typicits,  n.  gen.  et  sp., 

a.  Frontal  region, 

h.  Side  view  of  carapace. 

Fig.  5.  Pagurocles  inarrtiatus,  n.  gen.  et  sp., 
a.  Frontal  region; 

Fig.  6.  Pagiivodes  limatidus,  n.  sp.,     . 
a.   Frontal  region, 
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PLATE  XL 


(ZOOL.  CHAIX.  EXP. — PART  LXIX. — 1888.) — Zzz. 


PLATE  XL 


Fig.  1.  Pylocheles  spinosus,  n.  sp., 

a.  Frontal  region, 

h.  Under  surface  of  thorax, 

c.  Fourth  left  leg  (from  below  and  in  front), 

d.  Apex  of  fourth  left  leg  (from  above), 

e.  Fifth  left  leg  (from  below  and  behind) 

Fig.  2.  Petrolisthes  serratus,  n.  sp.,     . 

a.  Left  external  maxiUipede, 

Fig.  3.  Petrolisthes  unilohatus,  n.  sp., 
a.  Left  external  maxiUipede, 

Fig.  4.  Pachyclieles  harbatus,  A.  Milne-Edwards  (?), 
a.  Left  external  maxUlipede, 

Fig.  5.  Porcellana  serratifrons,  Stimpson, 

a.  Left  external  maxiUipede, 

Fig.  6.  Porcellana  rohertsoni,  n.  sp.,  . 
a.  Left  external  maxiUipede, 

Fig.  7.  Porcellana  platycheles  (Pennant), 

(Young  specimen  from  MUlport,  Firth  of  Clyde.) 
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PLATE  XII. 


PLATE  XII. 


Fig.  1.   Galathea  pusilla,  Henderson,  . 

a.  Eight  chelipede  of  male, 

b.  Left  external  maxillipede, 

Ficf.  2.  Galathea  inconspicua,  Henderson, 

Fio-.  3.  Galathea  grandirostris,  Stimpson  (?), 

Fig.  4.  Galathea  suhsquamata,  Stimpson  (?), 

Fio-.  5.  Galathea  australiensis,  Stimpson  (?), 

Fig.  6.   Galathea  dispersa,  Spence  Bate  ("?), 
a.  Left  external  maxillipede, 
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PLATE  XTII. 


(ZOOL.  CHALL.  EXP, — PART  LXIX.  — 1887.) — Zzz. 


PLATE  XIII. 


Fig.  1.   Munida  squamosa,  Henderson, 

(I.  Eight  chela  of  male, 

h.  Left  external  maxillipede, 

Fig.  2.  Munida  proxima,  Henderson, 

a.  Right  chela  of  female, 
h.  Left  external  maxillipede. 

Fig.  3.  Munida  suhrugosa,  White,  var.  australiensis,  nov., 
a.  Kight  chela  of  male, 
h.  Left  external  maxillipede, 

Fig.  4.  Munida  incerta,  n.  sp., 

a.  Left  external  maxillipede, 

Fig.  5.  Munida  normani,  Henderson, 

«.  Eight  chela  of  male, 

li.  Left  external  maxillipede, 
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MU  NIDA. 


PLATE  XIV. 


PLATE  XIV. 


Fig.  1.  Munida  stimpsoni,  A.  Milne-Edwards, 

a.  Right  chela  of  male, 

b.  Left  external  maxillipede. 

Fig.  2.  Munida  militaris,  Henderson, 

a.  Right  chela  of  female, 
h.  Left  external  maxillipede, 

Fig.  3.  Munida  granulata,  Henderson, 

a.  Right  chela  of  male, 

b.  Left  external  maxillipede, 

Fig.  4.  Munida  gracilis,  Henderson, 

a.  Right  chela  of  female, 

b.  Left  external  maxillipede. 

Fig.  5.  Munida  militaris,  Henderson, 

a.  Right  chela  of  male, 

b.  Left  external  maxillipede, 

Fig.  6.  Munida  inornata,  Henderson, 

a.  Right  chela  of  male, 

h.  Left  external  maxillipede. 
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MU  N  IDA. 


PLATE  XV, 


(ZOOL.  CHALL.  EXP. — PART  LXIX. 1888.) — ZzZ 


PLATE  XV. 


Fig.  1.  Munida  spinifrons,  Henderson, 

a.  Eight  chela  of  female, 

b.  Left  external  maxillipede, 

Fig.  2.  Munida  tuherculata,  Henderson, 

a.  Right  chela  of  male 

b.  Left  external  maxillipede. 

Fig.  3.  Munida  spinicordata,  Henderson, 

a.  Eight  chela  of  male, 

b.  Left  external  maxillipede. 

Fig.  4.  Munida  scabra,  Henderson, 

a.  Eight  chela  of  male, 

b.  Left  external  maxillipede, 

Fig.  5.  Eumunida  smithii,  Henderson, 

a.  Third  right  ambxdatory  limb,  . 

b.  Left  external  maxillipede, 
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MUNI  DA,    E  U  M  U  N  IDA. 


PLATE  XVI. 


PLATE  XVI. 


Diam. 


Fig.  1.  Munidopsis  suhsquamosa,  Henderson,  var.  aculeafa,  nov., 
a.  Left  external  maxillipede, 

Fig.  2.  Munidopsis  tnfida,  Henderson, 
a.  Left  external  maxillipede, 

Fig.  3.  Munidopsis  serratifrons  (A.  Milne-Edwards), 
a.  Left  external  maxillipede, 

Fig.  4.  Munidopsis  ennacea  (A.  Milne-Edwards), 
a.  Left  external  maxillipede, 
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PLATE  XVIF. 


(ZOOL.   CHALL.    EXP. PART  LXIX. 1888.) ZzZ. 


PLATE  XVII. 


Fig.  1.  Munidopsis  brevimana,  Henderson, 

a.  Left  external  maxillipede, 

Fig.  2.  Munidopsis  brevimana,  Hendei'son  (juv.), 

a.  Left  external  maxillipede, 

Fig.  3.  Munidopsis  milleri,  Henderson, 
a.  Left  external  maxillipede. 

Fig.  4.  Munidopsis  subsquamosa,  Henderson, 
a.  Left  external  maxillipede, 

Fig.  5.  Munidopsis  pilosa,  Henderson, 

a.  Eight  chelipede  from  above,    . 

b.  Left  external  maxillipede, 
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MUNIDOPSIS. 


PLATE  XVIII. 


PLATE  XVIII. 


Fig.  1.  Munidopsis  antonii  (A.  Milne-Edwards), 

a.  Left  external  maxillipede, 

Fig.  2.  Munidopsis  sigsbei  (A.  Milne-Edwards), 
a.  Left  external  maxillipede, 

Fig.  3.  Elasmonotus  Isevigatus,  Henderson, 

rt.  Left  external  maxillipede, 

Fig.  4.  Elasmonotus  debilis,  Henderson, 

a.  Left  external  maxillipede, 
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Fig.  1.  Elasmonotus  latifrons,  Henderson, 

a    Left  external  maxillipede, 

Fig.  2.  Elasmonotus  marginatus,  Henderson,  . 
a.  Left  external  maxillipede, 

Fig.  3.  JElasmonotus  miersii,  Henderson, 
a.  Left  external  maxillipede, 

Fig.  4.  Elasmonotus  asper,  Henderson, 
a.  Left  external  maxillipede, 

Fig.  5.  Elasmonotus  armatus,  A.  Milne-Edwards, 
a.  Left  external  maxillipede, 

Fig.  6.   Galacantfia  bellis,  Henderson, 

a.  Side  view  of  trunk,  . 

h.  Left  external  maxillipede, 
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PLATE  XX. 
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Fig.  1.   Galacantha  talismanii,  A.  Milne-Edwards  (?), 

a.  Lateral  view  of  trunk, 
h.  Left  external  maxillipede, 

Fig.  2.  Ptychogaster  milne-edwardsi,  Henderson, 

a.  Under  surface  of  trunk, 

b.  Under  surface,  showing  the  abdomen  folded  naturally, 
c  Left  external  maxillipede. 

Fig.  3.  Ptychogaster  Iwvis,  Henderson, 

Upper  surface  of  trunk, 

a.  Eight  chela  of  female, 

6.  Portion  of  the  third  left  ambulatory  leg, 

c.  Left  external  maxillipede, 
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Fig.  1.    Uroptychus  insignis,  Henderson, 

a.  Under  surface  of  cephalothorax, 

h.   Under  surface,  showing  the  abdomen  folded  naturally, 

c.  Left  external  maxillipede, 

d.  Left  external  maxillipede,  front  view,     . 

Fig.  2.    Uroptychus  spinimarginatiis,  Henderson, 
a.  Left  external  maxillipede, 

Fig.  3.    Uroptychus  parvulus,  Henderson, 
a.  Left  external  maxillipede. 

Fig.  4.    Uroptychus  australis,  Henderson, 

a.  Frontal  region,  .... 

h.   Left  externa?  maxOlipede, 

c.  Basal  joints  of  right  chelipede  from  above. 

Fig.  5.    Uroptychus  graciliTnanus,  Henderson, 

a.  Frontal  region,  .... 

h.    Left  external  maxillipede, 

Fig.  6.    Uroptychus  nitidus  (A.  Milne-Edwards), 
a.  Left  external  maxillipede, 


Diam. 
slightly  enlarged 

slightly  enlarged 


Page 
175 


X 
X 
X 

X 
X 

X 
X 


2 

3 

2 
4 

2 
5 


17(5 


177 


slightly  enlarged        1  79 

X  4 
.  X  4 
.       X       2 

slightly  enlarged       181 

.      X      3 

X       4 

.      X      1  174 

.      X      2 


TheVoya^e    of  H.M.  S    '  Chaaien^er 


Anojnura  PI  -XXI 


GKO.Westt  ScmB  \\th  c^  imf. 


UROPTYCHUS. 


THE 


VOYAGE    OF    H.M.S.    CHALLENGER 


ZOOLOGY. 

L 

KEPORT  on  the  Anatomy  of  the  Deep -Sea  Mollusca  collected  by 
H.M.S.  Challenger  in  the  years  1873-7(3,  by  Paul  Pelseneer,  D.Sc, 
Professor  in  the  Normal  School,  Bruges. 

A  Eeport  on  the  Anatomy  of  the  Deep-sea  Mollusca  collected  by  the  Challenger  was 
projected  many  years  ago/  but  Mr.  Murray  was  unable  to  place  the  material  in  the 
hands  of  a  naturalist  till  the  systematic  Eeports  had  been  completed.  It  was  only 
recently,  on  the  completion  of  my  Report  on  the  Pteropoda,  that  the  examination  of 
the  material  collected  was  entrusted  to  me. 

This  material  consisted  exclusively  of  Gastropoda  (not  including  Isopleura  or 
Amphineura),  of  Scaphopoda,  and  of  Pelecypoda.  There  was  no  great  wealth  either  of 
species  or  of  specimens. 

In  studying  the  collection  I  had  a  twofold  purpose. 

1st,  To  note  the  interesting  peculiarities  in  the  structure  of  the  new  or  unfamiliar 
Molluscs  from  the  deep  sea. 

2nd,  To  compare  the  structure  of  these  Challenger  Molluscs  with  that  of  other 
known  forms,  and  especially  with  those  from  the  littoral  zone,  or  from  the  lesser  depths  ; 
to  elucidate  as  far  as  possible  by  such  comparisons  what  modifications  may  have  been 
produced  in  the  structure  of  the  different  parts  ;  to  consider  the  state  of  the  sense  organs 
(and  especially  the  eyes)  in  the  absence  of  light,  and  of  the  respiratory  organs  and 
associated  structures  in  conditions  of  considerable  pressure,  etc. 

I  have  therefore  restricted  my  study  of  the  Challenger  specimens  to  those  obtained 
from  depths  greater  than  are  usually  reached.  I  have  not  had  to  do  with  forms 
collected  from  a  hundred  or  two  hundred  fathoms,  which  are  more  frequently  obtained, 
and  consequently  better  known. 

*  Narr.  Chall.  Exp.,  vol.  i.  part  ii.  p.  1072. 
(ZOOL.  CHALL.  EXP. — PART  LXXIV. — 1888.)  Eccc  1 
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I  am  bound  to  add  that  my  investigations  have  not  been  pursued  as  far  as  1  had 
desired. 

1.  This  is,  in  the  first  place,  due  to  the  unsatisfactory  state  of  some  of  the  specimens, 
either  in  consequence  of  prolonged  preservation,  or  because  the  soft  parts  had  been 
.somewhat  injured  in  the  removal  of  the  .shell. 

2.  Furthermore,  certain  forms  were  represented  only  by  single  specimens,  the 
rarity  of  which  made  it  necessary  to  retain  them  as  intact  as  possible. 

Finally,  the  short  space  of  time  allowed  for  the  accomplishment  of  my  work  forced 
me  to  hurry  on  with  the  direct  examination,  and  to  defer  certain  accessory  researches 
which  would  have  increased  the  interest  and  completeness  of  the  results. 


L-STUDY  OF  THE  STRUCTURE  OF  VARIOUS  DEEP-SEA 

MOLLUSCS. 


I.  GASTROPODA. 

VOLUTID^. 

1.   Gidvillea  alahastvina,  Watson.     Station  147  ;   IGOO  fathoms. 

A  single  male  specimen,  mutilated,  the  entire  visceral  sac  absent,  and  probably 
left  in  the  recess  of  the  shell.  Only  the  cephalic  region,  the  foot,  and  the  anterior 
margin  of  the  mantle  were  left,  but  nothing  of  the  gill. 

I  refer,  in  part,  to  the  description  given  by  Watson,'  and  can  entirely  confirm  his 
statement  that  Guivillea  is  "  a  typical  Valuta"  (PI.  I.  fig.  1).  The  foot  (e),  the  pro- 
boscis (a),  the  pallial  respiratory  siphon  {h),  with  its  appendage  (_;'),  the  cephalic 
velum  (5),  bearing  the  two  tentacles  (c),  and  with  the  penis  {f)  at  its  right  extremity, 
have  indeed  the  same  characters  as  in  Valuta. 

The  integument,  especially  on  the  head  and  tentacles,  is  tuljerculated. 

The  eyes,  said  by  Watson  to  be  absent,  are  present  {d),  but  uncoloured,  that  is, 
without  any  pigment.  They  form  two  symmetrical  projections  at  the  external  base  of 
the  tentacles,  and  are  distinguished  by  their  size  from  the  integumentary  tubercles. 

In  fact,  these  eyes  are  in  structure  quite  rudimentary,  and  could  not  be  functional. 

Transverse  sections  cut  across  these  organs  reveal  the  following  structure 
(PI.  I.  fig.  2) :- 

The  general  epithelium  of  the  cephalic  region  (a)  is  continued  across  the  ocular 
prominence,  but  is  more  delicate  than  on  the  surrounding  parts.  Below  the  epithelium 
the  entire  optic  prominence  is  covered  by  a  homogeneous  structureless  layer  {h),  moie 
transparent  than  the  surrounding  tissues.  This  la5'er  is  separated  b}^  reticulated 
connective  tissue  (c)  from  the  central  portion,  which  forms  the  principal  jsart  of  the 
optic  prominence. 

This  central  mass  (e)  is  homogeneous,  structureless,  staining  liut  slightly  with 
reagents,  and  is  continued  with  the  same  characters  into  the  depth  of  the  cephalic 

1  Zool.  Cliall.  Exp.,  part  Ivii.  p.  201. 
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velum  by  a  narrower  cylindrical  portion  (_/),  which  only  lay  in  part  within  the  plane 
of  the  sections.  This  connecting  portion,  changing  its  direction,  could  be  followed 
across  the  muscular  mass  throughout  the  whole  of  the  adjacent  portions  which  I  felt 
justified  in  removing  for  the  purpose  of  making  sections. 

The  central  mass  and  its  prolongation  are  surrounded  by  a  layer  which  exhibits 
numerous  nuclei,  is  especially  delicate  in  front  of  the  central  mass,  and  forms  a  sheath 
which  completely  separates  the  latter  from  the  surrounding  tissues,  that  is,  from  the 
muscular  mass  (g)  of  the  cephalic  velum. 

How,  then,  are  we  to  interpret  these  different  parts  of  the  eye  of  GuiviUea,  espe 
cially  the  homogeneous  sub-epithelial  layer  and  the  central  mass  with  its  prolongation  ? 
for  the  epithelium  and  the  reticulated  connective  tissue  which  separates  the  central 
mass  from  the  more  superficial  tissues  do  not  at  first  sight  present  anything  special 
or  inexplicable. 

1.  The  sub-epithelial  homogeneous  layer.  This  is  the  sub-epithelial  connective 
tissue,  which,  like  the  epithelial  portion  which  covers  the  eye  in  Molluscs,  has  become 
transparent,  and  forms  the  layer  to  which  Hensen  gave  the  name  "pellucida."  It 
surrounds  the  whole  ocular  mass  in  front  and  at  the  sides,  and  forms  the  deep  portion 
of  the  cornea. 

2.  The  central  mass  and  its  prolongation.  There  can  be  no  doubt  as  to  the  import 
of  the  prolongation  which  is  given  off  from  the  central  portion  of  the  eye,  and  is  con- 
tinued with  a  constant  diameter  into  the  depths  of  the  cephalic  mass ;  it  is  the  optic 
nerve. 

The  central  mass,  continuous  with  this  last,  is  the  retina,  whose  anterior  margins 
have  joined  after  the  complete  disappearance  of  the  refractive  parts  (the  crystalline  and 
the  vitreous  body).  This  is  a  modification  somewhat  similar  to  that  which  has  taken 
place  in  Proteus} 

Finall}^,  the  common  envelope  (c/)  of  the  central  mass  and  its  prolongation  is 
simply  the  sheath  of  the  optic  nerve  continued  round  the  ball  of  the  eye  to  form  a 
"  choroid." 

The  non-functionality  of  the  organ  of  sight  has  quite  changed  the  structure  of  these 
parts  of  the  eye  of  GuiviUea.  The  cellular  elements  have  completely  disappeared  from 
the  mass  of  the  retina,  and  the  transformation  of  the  latter  has  extended  to  the  adjoin- 
ing portion  of  the  optic  nerve,  in  which  the  fibrillar  structure  no  longer  exists.  The 
percipient  elements  then  have  entirely  disappeared,  both  from  the  retina  and  from  the 
terminal  portion  of  the  optic  nerve ;  the  connective  substance  between  these  elements 
alone  persists,  and  forms  the  entire  homogeneous  and  structureless  mass  of  that  part  of 
the  organ  of  sight  in  GuiviUea. 

'  Semper,  Die  natUrliche  Esistenzledingungeii  iler  Tliiere,  Bd.  i.  fig.  20,  p.  9C  ;  transl.  Animal  Life,  Intemat. 
Sci.  Series,  p.  78 
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It  may  be  said,  therefore,  that  the  rudimentary  character  of  this  "  eye  "  consists — 
1st,  In  the  disappearance  of  the  refractive  media. 
2nd,  In  the  disappearance  of  pigment. 
3rd,  In  the  change  of  structure  in  the  nervous  elements. 

Trochid^. 

2.  Trochus  inftindibulum,  Watson.     Station  146  ;  1375  fathoms. 

This  Trochus,  drawn  out  from  its  shell  (PI.  I.  fig.  3),  at  once  exhibits  a  character- 
istic which  distinguishes  it  from  all  other  animals  of  the  same  genus  and  of  the  same 
group ;  the  head  bears  on  each  side  of  the  mouth  («)  a  large  labial  palp  (6),  analogous 
to  the  tentaculiform  appendages  of  Arnpullaria  and  Jeffreysia. 

Otherwise  the  head  is  formed  as  in  other  species  of  Trochus.  The  tentacles  (c)  are 
strong  and  still  long,  though  a  little  contracted. 

The  eye  is  by  no  means  rudimentary.  It  is  situated  at  the  base  of  the  tentacle, 
on  the  outer  side,  and  is  borne  on  a  short  stalk.  Neither  in  size  nor  form  is  it  distin- 
guished from  the  corresponding  organ  in  the  other  allied  species.  Finally,  it  is  much 
pigmented.     It  is  thus  situated  and  formed  like  that  of  the  littoral  Trochus. 

The  foot  {g)  and  the  epipodium  also  exactly  resemble  the  corresponding  parts  in 
the  littoral  species. 

As  in  the  latter,  the  epipodium  includes  an  anterior  portion  formed  by  a  cervical 
lobe  (A)  and  a  less  prominent  posterior  epipodial  line  extending  to  the  operculum,  and 
l)earing  five  tentacles  (i).  These  last  are  large  and  rather  long.  This  epipodium  is 
therefore  similar  to  that  seen  in  all  the  Trochoids,  and,  as  in  these,  its  pedal  nature 
cannot  be  doulrted. 

The  pallial  cavity  (c)  scarcely  differs  from  that  of  the  littoral  species  of  Troclms. 
The  gill  is  well  developed,  and  is  exactly  similar  to  that  of  species  found  in  lesser 
depths.  So  also  with  the  hypobranchial  gland,  the  osphradium,  and  the  kidney.  The 
anus  {f)  opens  a  little  farther  forward  than  is  usual  among  known  species. 

It  would  be  interesting  to  find  out  whether  other  species  of  the  same  genus,  or  of 
the  same  group,  obtained  from  great  depths,  possess  the  same  lal)ial  palps  as  Trochus 
infundibulum.  With  this  end  in  view  I  have  examined  (1)  Trochus  rhina,  (2)  Turbo 
transenna. 

3.  Trochus  rhina,  Watson.     Station  75  ;  450  fathoms. 

This  species  possesses  no  appendages  corresponding  to  the  labial  palps  of  TrocMis 
infundibulum.  Its  structure  is  analogous  to  that  of  littoral  species.  The  eyes  are 
pigmented  and  well  developed ;  the  gill  is  normal. 
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4.   Turho  tmnsenna,  AVatson.     Station  235  ;  565  fathoms. 

This  Turbo  has  no  labial  palps  either :  in  this,  therefore,  as  in  all  the  other  points 
examined,  it  agrees  with  the  already  known  forms  of  Turbo.     The  eyes  are  pigmented. 

It  seems,  then,  that  the  presence  of  labial  palps  is  not  general  among  Trochoids 
from  great  depths,  and  that  Trochus  infundibulum  is,  as  •  far  as  we  know,  the  only  one 
provided  with  them. 

As  I  have  already  said,  among  the  Streptoneural  Gastropods  (  =  Prosobranchs), 
Ampullaria  and  Jeffrey sla^  have  two  buccal  appendages  of  the  same  kind  as  the  two 
lal  )ial  palps  of  Trochus  infundibulum. 

It  may  be  asked  what  these  structures  are,  and  to  what  they  correspond. 

At  first  sight  we  might  suppose,  as  certain  authors  have  done,  that  they  correspond 
to  the  two  anterior  tentacles  of  the  four-ten tacled  Gastropods,  that  is  to  say,  of  the 
great  majority  of  Euthyneura  (Pulmonates  and  Opisthobranchs).  This  is,  however,  not 
the  case. 

The  fact  is,  that  labial  palps  analogous  to  those  of  Trochus  infundibulum  and  of 
Ampullaria  exist  also  at  different  degrees  of  development  in  certain  forms  of  four- 
ten  tacled  Gastropods ;  as  among  the  Pulmonates,  in  Helix,  Bidimus,^  Achatina,  and 
especially  Glandina;''  among  the  Opisthobranchs,  in  Dolabella  neajyoUtana  (PI.  I.  fig. 
G),  Phyllaplysia.^ 

The  labial  palps  are  therefore  not  anterior  tentacles.  Their  origin  is  to  be  found 
simply  in  the  development  and  lengthening  of  the  two  lateral  extremities  of  the  snout, 
which  are  thus  developed  for  the  purpose  of  adding  a  sensory  organ,  and  especially  an 
organ  of  exploration,  to  that  part  of  the  body.  Proof  of  this  is  found  in  animals  allied 
to  Jeffreysia  and  Rissoia,  where  the  snout  exhibits,  on  each  side  of  the  mouth,  a  little 
projection  representing  the  first  appearance  of  the  appendages  so  much  developed  in 
Ampullaria  for  instance. 

In  the  four-tentacled  Gastropods,  the  nerve  of  the  labial  palp  springs  from  a 
common  root  with  the  nerve  of  the  anterior  tentacle,'^  while  in  the  Gastropods  with 
two  tentacles  (Prosobranchs  and  aquatic  Pulmonates  [Limnaea),  in  which  the  labial 
palps  are  represented  l)y  the  "  velar  area  "  of  Ray  Lankester^)  this  nerve  .springs  from 
a  distinct  root.' 

It  is  in  this  last  way  that  the  labial  palps  of  Trochus  infundibulum  are  innervated. 
In   Trochus,  as  in  all  the  Rhipidoglossa,  a  ventral  portion  of  each  cerebral  ganglion 

'  Jeffreys,  Biitisli  Conchology,  vol.  iv.  pi.  i.  fig.  3. 

-  Ferussac,  Histoire  Naturelle  des  MoUusquea  Terrestres,  pi.  cxlvii.  fig.  1. 

"  I-eidy,  Special  Anatomy  of  the  Gastropoda  of  the  United  States,  pi.  xiv.  fig.  1,  7  (as  "  external  tentacles"). 
■•  Fischer,  Manuel  de  Conchyliologie,  figs.  330,  331,  p.  569. 

^  Leidy,  loc.  cit.,  pi.  xiv.  fig.  1,  10  (Olaiu/iiia).     Sarasin,  Uebev  drei  Siunesorgane  uud  die  Fussdriise  ciniger 
(liistropoden,  Arb.  Zool.  Inst.  Wiirzhurg,  1883,  pi.  ix.  fig.  10. 

<"'  MoJIusca,  Encyclop.  Brit.,  9th  edition,  vol.  xvi.  fig.  70,  p.  660. 
'  Bouvier,  he.  cit.,  pi.  v.  fig.  19. 
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is  differentiated  and  forms  a  distinct  mass  (labial  projection,  Bouviev),  from  which 
spring  the  nerves  supplying  the  probably  gustatory  parts  (PI.  I.  fig  5,  e). 

In  TrocJms  infundihulum  each  of  these  la1)ial  projections  gives  off,  distally,  two 
nerves,  of  which  the  greater  {i)  is  the  special  nerve  of  the  lips  of  the  mouth,  while 
nearer  the  cerebral  ganglion  properly  so  called,  there  arises  a  large  nerve  {h)  which 
goes  directly  to  the  labial  palp. 

The  labial  palps  of  Trochus  infundihulum  arc  connected  below  the  alimentary 
canal,  forming  an  infra-cesophageal  commissure,  as  in  Patella  (this  does  not  exist  in  the 
Trochus  figured  by  Haller ' )  and  in  all  the  Diotocardia,  according  to  Bouvier.^ 

There  can  be  no  doubt  as  to  the  nature  and  use  of  these  appendages  (lalnal  palps); 
they  are  organs  of  sense,  more  tactile  than  the  anterior  tentacles.  When  greatly 
developed  [Ampidlaria,  Trochus  infundibidum,  Glandina,  etc.)  they  become  important 
exploring  organs.  In  Bulimus  (according  to  Ferussac)  these  palps  exhibit  on  their 
anterior  surface  a  series  of  minute  regular  projections,  the  structure  of  which  has  not, 
to  my  knowledge,  yet  been  studied. 

Besides  the  forms  hitherto  enumerated,  I  have  been  able  to  study  several  other 
species  of  Gastropods  from  great  depths  collected  by  the  Challenger  Expedition. 
But,  as  was  the  case  with  the  preceding  species,  I  have  only  been  able  to  examine 
the  anterior  portions  of  the  body,  since  the  visceral  mass  had  remained  in  the  shells, 
which  were  not  to  be  destroyed.  The  most  interesting  point  resulting  from  the 
examination  of  these  forms  relates  to  the  state  of  the  organ  of  eight, 

Pleueotomatid^, 

5.  Pleurotoma  lepta,  Watson.     Station  157;  1950  fathoms. 

The  head,  the  proboscis,  and  the  tentacles  are  quite  normal,  except  that  the  last 
are  entirely  devoid  of  eyes :  they  exhibit  neither  a  pigmented  spot,  nor  even,  like 
Guivillea,  a  projection  indicating  a  rudimentary  eye. 

As  in  all  the  other  animals  of  the  group,  the  roof  of  the  pallial  cavity  exhibits 
a  false  gill  (osphradium)  (here  very  large)  to  the  left  of  the  functional  gill.  Watson 
is  mistaken  in  his  description  of  its  position/ 

G.  Pleurotoma  hrychia,y<l atsox)..     Station  106  ;  1850  fathoms. 

This  species  is  in  the  same  condition  as  the  preceding  one  as  far  as  the  tentacles 
are  concerned  :  no  trace  of  an  eye  can  be  found  on  them. 

1  Untersuchungen  iiber  Marine  RhipidogloBSen,  i.,  Morpk.  Jahrh.,  t.  ix.  (1884)  pi.  ii.  fig.  3. 

'  Systeme  uerveux,  morphologic  generale  et  classification  des  Gasteropodes  Prosobrancbes,  Ann.  Sci.  Sal.  (Zool.), 
ser.  7,  t.  iii.  p.  481. 

,    '  Zool.  Chall.  Exp.,  part  Ivii.  p.  335. 
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7.  Fossarus  cereus,  Watson.     Station  184;  1400  fathoms. 

This  animal  does  not  possess  cervical  lobes ;  it  is  therefore  unlikely  that  it  is 
a  true  Fossarus.     Eyes  are  entirely  wanting. 

FlSSURELLID.^. 

8.  Puncturella  hiychia,  Watson.     Station  47  ;  1340  fathoms. 
As  in  the  preceding  forms,  there  are  no  visible  eyes. 

11.  PELECYPODA, 

The  internal  structure  of  the  Pelecypoda  does  not  generally  vary  much  in  its 
essential  features  (alimentary  canal  and  its  adjuncts,  circulatory  and  excretory  apparatus, 
genital  organs,  nervous  system).  On  the  other  hand,  the  external  organs,  such  as  the 
gills,  the  mantle,  the  foot,  having  more  direct  connection  with  the  surrounding  medium, 
are  much  more  variable  in  form,  because  of  the  immediate  action  of  external  conditions, 
and  because  of  their  adaptation  to  the  diverse  life  conditions  of  the  Pelec^'poda. 

We  shall  therefore  devote  special  attention  here  to  the  form  and  modification  of 
these  latter  organs. 

Arcacea. 

Four  different  genera  of  this  group  are  represented  in  the  collection  entrusted 
to  me  :  MaUetia,  Yoldia,  Limojms,  Area. 

1.  Malletia  2^ctUida,  ^m\t\\.     Station  137;  2550  fathoms. 

A  single  specimen  slightly  damaged. 

The  mantle  is  quite  open,  except  behind,  where  its  internal  fold  forms  two  siphons 
joined  together.  In  the  anterior  portion  the  mantle  is  not  separate  from  the  visceral 
mass,  and  the  visceral  glands  extend  to  it  (PI.  I.  fig.  7,  e). 

The  siphons  are  not  separate  from  each  other.  The  ventral  one  (inhalent),  which  is 
the  shorter,  is  open  ventrally  all  its  length  ;  it  does  not  form  a  closed  tube,  like  that 
of  the  other  Pelecypoda  with  two  siphons,  but  resembles  the  rudimentary  open  branchial 
siphon  of  Modiolana  nigra,  and  the  funnel  of  the  Nautilus.  In  Yoldia  (see  later 
Yoldia  isonota)  this  inhalent  siphon  forms  a  completely  closed  tulje,  like  that  of  the 
other  Pelecypoda  with  two  siphons. 

This  open  siphon  cannot  be  compared  to  the  open  pseudo-siphon  of  Led a.^  The 
'  Desliayes,  IJistoire  Naturelle  des  MoUusques  (Exploration  Scientifique  de  I'Algerie),  pi.  cxv.  fig.  2,  c. 
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latter,  indeed,  is  formed  by  the  edge  of  the  mantle  itself,  while  the  open  inhalent  siphon 
in  MaUetia  is  formed  by  the  internal  fold  of  the  mantle,  just  like  the  exhalent  siphon 
to  which  it  is  attached. 

At  the  base  of  the  inhalent  siphon,  where  the  retractor  muscle  of  the  siphons 
is  inserted,  there  exists,  ventrally,  and  at  the  left  side  only,  a  long  extensile  tentacle  [j). 

In  MaUetia  obtusa,  Sars  ( Yoldia),  G.  0.  Sars  has  already  noted  the  presence 
of  pallial  tentacles ; '  but,  according  to  his  description,  each  lobe  of  the  mantle  bears 
one  ("  tentaculis  singulis  "). 

Brooks  was  the  first  to  point  out  that  this  appendage  was  not  paired  in  Yoldia"' 
but  he  speaks  of  it  as  existing  on  the  right  side.  I  have  examined  Yoldia  isonota 
on  this  point,  and  have  ascertained  that  this  tentacle  is  situated  sometimes  on  the  left 
lobe  of  the  mantle,  sometimes  on  the  right,  but  that  it  is  never  paired.  This  may 
possibly  be  the  case  in  MaUetia,  but  I  cannot  say  so  positively,  as  I  had  only  one 
specimen  for  examination. 

Does  there  exist  among  other  Pelecypods  any  organ  comparable  to  this  tentacle  in 
MaUetia  and  Yoldia  ?  I  have  nowhere  discovered  any  notice  of  similiar  structure. 
I  may  therefore  call  attention  to  an  organ  which  I  observed  in  Macoma  balthica, 
L.  sp.  (TeUina),  but  not  in  all  the  species  bearing  the  name  of  Tellina,  during  my  first  stay 
at  the  Marine  Zoological  Laboratory  in  Winiereux  (1884),"  and  which  I  have  seen  again 
since.  As  this  arrangement  has  never  been  described,  to  my  knowledge,  I  represent  it 
here  (PI.  I.  fig.  9,  j). 

It  is  an  organ  in  the  form  of  a  tuft,  composed  of  a  considerable  number  of  small, 
short,  cylindrical  tentacles  radiating  from  the  same  point ;  it  is  situated  at  the  base  of 
the  inhalent  siphon,  on  the  retractor  muscle  of  the  siphons  ;  and  is  always  present 
on  each  half  of  the  mantle,  the  left  as  well  as  the  right. 

The  situation  of  these  tufts  in  Tellina  balthica  resembles  that  of  the  tentacle 
in  Yoldia  and  MaUetia.  The  innervation  is  ^Iso  similar  ;  the  nerve  springing  from  the 
visceral  ganglion,  and  taking  its  course  to  the  margin  of  the  mantle,  gives  rise  to  a  cord 
which  terminates  in  a  ganglionic  swelling  at  the  base  of  the  tuft  in  Tellina,  or  exhibits 
this  swelling  on  its  course  at  the  base  of  the  tentacle,  in  Yoldia  *  and  MaUetia. 

As  to  the  use  of  these  tufts.  Brooks  attributes  a  sensory  function  to  the  tentacle  in 
Yoldia.  There  can,  indeed,  be  no  doubt  about  this  point,  either  with  regard  to  Yoldia 
or  Tellina  and  MaUetia,  when  we  find  a  ganglionic  swelling,  in  which  a  nerve  terminates, 
at  the  base  of  the  organs  in  question. 

1  On  some  Remarkable  Forms  of  Animal  Life,  i.  (1872)  p.  25,  pi.  iii.  fig.  20,  c. 

^  On  an  organ  of  special  sense  in  Lamellibranchiate  genus  Yoldia,  Proc.  Am.  Ass.  Adv.  .^ci.  for  1874,  t.  xxiii. 
(1875)  part  i.  p.  81. 

3  It  gives  me  pleasure  to  thank  Professor  A.  Giard,   director  of  this  laboratory,  for  the  ccrdial  and  hospitable 
manner  in  which  he  has  repeatedly  welcomed  me  there. 

*  Brooks,  loc.  cit.,  p.  82. 
(ZOOL.  CHALL.  EXP. — PART  LXXIV.  — 1888.)  l^CCe  2 
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The  situation  of  these  organs  at  the  base  of  the  inhalent  siphon,  and  near  the  gill, 
makes  it  probable  that  their  function  is  to  test  the  quality  of  the  water  which  comes 
through  the  siphon  to  bathe  the  gills.  They  may  therefore  be  compared  to  the  osphra- 
dium  (the  olfactory  organ  of  Spengel)  of  Gastropods.  The  ganglion  at  the  base  of  the 
tuft  in  Tellina  balthica,  and  of  the  tentacle  in  Yoldia  and  MaUetia,  really  corresponds 
exactly  to  the  "  siphonal "  ganglion  observed  in  many  other  siphonate  Pelecypoda 
{Cythevea,^  Solen^  Mya,^  Lutraria*),  and  more  or  less  separated  from  the  visceral 
ganglion. 

Tliis  "  siphonal "  ganglion  is  the  osphradial  ganglion  of  Gastropoda  and  of 
Nautilus.  In  the  Pelecypoda  without  siphons  (^?-ca,  &c.),  the  sensory  epithelium  is 
situated  directly  above  the  visceral  ganglia."  This  has  led  Ray  Lankester  wrongly 
to  conclude  that  the  latter  are  the  osphradial  ganglia  {"  olfactory"),  and  that  the  supra- 
(Bsophageals  are  cerebro-pleuro-visceral  ganglia.^  But  in  the  siphonate  Pelecypoda  the 
sensory  epithelium  is  situated  above  the  siphonal  ganglion,  and  in  certain  forms 
(MaUetia,  Tellina)  this  special  organ  is  complicated  by  the  presence  of  a  large  tentacle 
or  a  tuft  of  small  ones. 

The  foot  is  similar  to  that  of  the  allied  forms  already  known, —  Yoldia,  Leda, 
Nucula, — and  presents  a  ventral  plantar  surface  greatly  resembling  the  creeping  foot  of 
Gastropods.  The  posterior  retractor  muscle  of  the  foot  extends  from  the  posterior 
adductor  muscle  to  the  visceral  mass. 

The  mouth  has  two  lips,  which  are  continued  in  well-developed  labial  palps  {&) 
stretching  behind  the  foot.  The  situation  and  aspect  of  these  palps,  in  the  whole  group 
of  Nuculidse,  have  led  to  their  being  taken  for  gills,  as,  for  instance,  by  Sars  in  his 
Yoldia  ohtusa,''  and  Thiele  in  Nuctda,^  where  he  has  mistaken  anterior  for  posterior. 
The  two  palps  on  each  side  possess  a  common  posterior  appendage  (c),  very  long,  but 
contracted  and  rolled  up  in  the  figure. 

The  gills  of  MaUetia,  and  of  the  whole  group  of  Nuculidse,  have  a  structure  different 
from  that  of  typical  Pelecypoda,  as  Mitsukuri  first  pointed  out  in  Nucida  and  Yoldia.^ 

In  MaUetia  the  structure  of  the  gill  is  even  simpler  than  in  Yoldia,  the  lamellse 
being  much  less  numerous  and  less  compressed. 

^  Duvernoy,  Memoires  sur  le  systfeme  nerveux  des  moUusques  acephales,  Mem.  Acad.  Sci.  Parii,  t.  xxiv.  (1853), 
pi.  xi.  xii.  fig.  3,  g'. 

^  Blanchard,  Observations  sur  le  systems  nerveux  des  inoUusques  acephales  testaces  ou  Lamellibranches,  Ann.  Sci. 
Aal.  (Zool.),  ser.  3,  t.  iii.,  pi.  xii.  fig.  1. 

■''  Duvernoy,  loc.  cit.,  pi.  xi.  xii.  fig.  b,  g'. 

*  Ibid.  pi.  xi.  xii.  fig.  6,  g' . 

'  Spengel,  Die  Geruchsorgane  und  das  Nervensystem  der  Mollusken,  Zeitschr.  f.  u-iss.  Zool,  Bd.  xxxv.  p.  374, 
pi.  xvii.  fig.  13. 

"  Mollusca,  Eneycl.  Brit.,  9th  ed.  vol.  xvi.  p.  693. 

'  On  some  Remarkable  Forms  of  Animal  Life,  i.,  pi.  iii.  fig.  20,  e. 

"  Die  Mundlappen  der  Lamellibranchiaten,  Zcitschr.f.  wiss.  ZooL,  Bd.  xii.,  pi.  xvii.  fig.  17,  k. 

'  On  the  Structure  and  Significance  of  some  aberrant  forms  of  Lamellibranchiatc  gills.  Quart.  Joiirn.  Micr.  Sci., 
vol.  xxi.,  1881,  p.  595. 
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In  the  gill  of  Mcdletia  (PI.  I.  fig.  8)  we  no  longer  see  the  binary  character  of 
typical  Pelecypoda  (except  Tellinacea,  Luciuacea,  and  Anatinacea).  The  branchial  axis 
(containing  the  two  afferent  and  efferent  vessels,  and  fixed  to  the  visceral  sac  and  to  the 
dorsal  side  of  the  mantle),  as  in  Nucula  and  Yoldia,  bears  lamellae  (or  large  liranchial 
filaments)  on  each  side,  hut  in  the  same  longitudinal  plane.  Here,  as  also  in  Nucula,^ 
the  lamellae  or  filaments  of  one  side  make  an  obtuse  angle  with  the  plate  formed  by  the 
lamellee  of  the  other.  In  the  allied  forms.  Area,  Peetunculus,  Limopsis  (PL  II.  fig.  2), 
the  two  plates  formed  by  the  filaments  are  parallel,  and  almost  touching  each  other  ; 
that  is,  they  exhibit  the  typical  binary  arrangement  of  the  gills  of  Pelecypoda. 

On  the  other  hand,  the  gill  of  Malletia  has  all  its  lamellaj  or  filaments  in  the  same 
plane,  right  and  left  of  the  axis,  and  it  presents  an  aspect  similar  to  that  of  the  gill  of 
Cephalopoda  and  Gastropoda  {Fissurella  and  Haliotis).  The  gill  of  Malletia,  therefore, 
well  represents  a  primitive  gill,  from  which  all  the  gill-forms  of  the  Pelecypoda  may  1)e 
derived  by  successive  specialisation. 

The  great  development  of  the  labial  palps,  and  the  presence  of  appendages  to  these 
organs,  in  Malletia  and  all  Nuculidse,  is  in  direct  correlation  to  the  structure  of  the  gills. 
These  do  not  form  the  large  plates,  with  ciliated  surfaces,  which  play  so  large  a  part 
in  nutrition,  by  conveying  the  food  towards  the  mouth  in  the  currents  which  they 
produce.  The  gills  being  exclusively  respiratory  organs,  and  having  nothing  to  do 
with  nutrition  as  they  have  in  other  Pelecypoda,  the  latter  function  is  performed  by  the 
palps  alone,  and  it  is  therefore  quite  natural  that  they  should  be  so  greatly  developed. 

What  can  be  seen,  without  dissection,  of  the  rest  of  the  structure  agrees  with  that 
existing  in  Yoldia. 

2.    Yoldia  isonota,  Yow'Ma.xt&u^.     Kerguelen  Island  ;  95-110  fathoms. 

I  have  used  this  species  to  compare  with  Malletia  jfcdlida.  The  structure  of  the 
genus  Yoldia  being  better  known,  I  shall  confine  myself  to  pointing  out  the  following 
facts : — 

The  branchial  siphon  (inhalent)  is  not  open  ventrally. 

The  siphonal  tentacle  (probably  osphradium)  is  placed  sometimes  to  the  right, 
sometimes  to  the  left.  The  presence  of  pallial  tentacles,  properly  so  called  (on  the 
posterior  edge  of  the  mantle),  does  not  appear  to  be  constant. 

Finally,  the  gill  (as  in  other  species  of  Yoldia  already  studied)  is  less  simple  than 
that  of  Malletia,  the  lamellae  being  more  numerous  and  more  closely  pressed  together ; 
that  is  to  say,  they  already  resemble  in  their  arrangement  those  of  Nucula. 

'  Mitsukuri,  he.  cit.,  pi.  xxxiv.  fig.  5. 
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Limopsis. 

3.  Limopsis  minuta,  Philippi.     Station  75  ;  450  fathoms. 

4.  Limopsis  pelagica,  Si'miih.     Station  106  ;  1850  fathoms. 

5.  Limopsis  lata,  Watson.     Station  169;  700  fathoms. 

The  animal  of  Limopsis  has  not  yet  been  described  in  detail.  For  the  most  part 
it  resembles  that  oi  Pectunculus. 

One  point  is  remarkable  about  the  gill.  Here,  as  in  all  the  Arcidse,  there  are 
two  branchial  plates  formed  by  the  filaments  corresponding  to  the  lamellae  of  the 
Nuculidse.  But,  as  in  these  last  {Nucula,  Yoldia,  Malletia),  the  branchial  axis  is  fixed 
by  a  supporting  membrane  to  the  mantle  near  its  posterior  extremity. 

In  Limopsis,  on  the  contrary,  as  in  all  the  other  Arcidse,  the  axis  is  free  over  all 
the  part  of  it  posterior  to  the  posterior  adductor  muscle  (PI.  II.  fig.  1,  h).  This  axis, 
which  is  thus  the  support  of  the  gill,  becomes  comparatively  solid  and  resisting, 
and  in  Lim,opsis  much  more  than  in  Area  and  Pectunculus  it  is  greatly  developed  in 
size  (PI.  II.  fig.  1). 

In  this  figure  representing  Limopsis  pelagica.  Smith,  the  axis  and  the  whole  gill  are 
greatly  contracted.  In  PI.  II.  fig.  2,  a  sketch  of  Limopsis  m,inuta,  Philippi,  shows  these 
organs  very  nearly  as  they  are  arranged  in  the  living  animal.  The  branchial  support  in 
Limopsis  is  chiefly  formed  by  muscular  fibres. 

Area. 
Several  species  from  great  depths  have  been  examined,  notably — 

6.  Area  pteroessa,  ^vaith.     Station  246  ;  2050  fathoms. 

Their  structure  is  like  that  of  the  littoral  species,  especially  as  regards  the  form  of 
the  gills. 

Pectinacea. 
The  littoral  species  have  pigmented  ocelli  on  the  edge  of  the  mantle.     It  would  be 
interesting  to  know  whether  these  organs  are  present  in  the  deep-sea  species. 
Two  genera  have  been  examined,  Pecten  and  Amusium. 


Pecten. 

7.  Pecten  philip2ni, 'R.eclnz.     Station  75  ;  450  fathoms 

8.  Pecten  suhhyalinus,  Smith. 

9.  Pecten  vitreus,  Chemnitz. 


l  Station  310  ;  400  fathoms. 


In  the  three  species  there  exist  pigmented  ocelli  of  proportionately  the  same  size  as 
in  the  littoral  species.     The  gills  are  similar  to  those  of  the  latter. 
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Amusium. 

10.  Amusium  lucidum,  JeflFreys.     Station  78  ;   1000  fathoms. 

11.  Amusium  meridionale,  Smith.     Stations  146,  158  and  302;  1375,  1800  and 

1450  fathoms  respectively. 

These  forms  have  no  pigmented  ocelli.  It  must  he  noticed  that  they  live  at  much 
greater  depths  than  the  above-mentioned  Pecten ;  the  difference  can  therefore  be  easily 
explained. 

The  absence  of  pigmented  ocelli  confirms  the  observation  made  by  Dall  about 
Amusium  dalli,  Smith.'  Dall  affirms,  however,  that  this  form  has  only  a  single  gill 
on  each  side  ;  the  species  which  I  have  examined  have  two  branchial  plates  of  recurrent 
filaments  similar  to  those  of  Pecten. 

I  have  examined  a  certain  number  of  Pelecypoda,  which  presented  nothing 
remarkable,  and  have  therefore  led  to  only  negative  results.     Such  are — 

12.  Myrina  coppingeri,  8mit\\.     Station  184  ;  1400  fathoms. 

The  arrangement  and  form  of  the  gills  exactly  resemble  those  of  the  allied  littoral 
forms  (Mytilidse)  already  known. 

13.  Venus  mesodesma,  Quoy  and  Gaimard.     Station  135e;  1000  fathoms. 

The  gills  are  normal,  and  the  labial  palps  very  small,  as  in  the  littoral  species  of 
the  same  genus. 

LUCINACEA. 

14.  Cryptodon  moseleyi.  Smith.     Station  133  ;  1900  fathoms. 

The  mantle  is  quite  open  ventrally,  as  in  the  other  Lucinacea.  The  margin  of  the 
two  lobes  (circumpallial  muscle)  is  very  thick  in  its  anterior  portion,  and  the  interior 
surface  of  this  margin  is  tuberculated  and  papillary.  This  is  probably  what  Semper  ^ 
has  called  "mantle-gills"  (PI.  II.  fig.  i,j). 

As  in  Lucina,  the  anterior  adductor  muscle  does  not  come  into  contact  with  the 
circumpallial  muscle,  but  is  separate  from  it,  and  is  carried  back  to  some  distance 
inwards  (PI.  II.  fig.  3,  I). 

The  two  lobes  of  the  mantle  are  only  united  at  a  single  point  (r),  and  consequently 
only  form  one  pallial  (anal)  aperture,  as  in  Ungulina,  instead  of  two,  as  in  Lucina. 
This  aperture  (k)  is  absolutely  sessile,  and  does  not  form  a  siphon,  properly  so  called. 

The  foot  (d),  even  taking  the  rather  feeble  contraction  into  account,  is  short,  and 

1  Report  on  the  MoUusca,  Bull.  Mtis.  Comp.  Zocil.,  vol.  xii.  p.  210. 

2  Die  naturlicbe  Existeiizbedingungen  der  Thiereu,  Bd.  i.  p.  208,  fig.  48,  (i;  Aninjal  Life,  pp.  1G9,  170. 
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differs  from  the  cylindrical,  claviform,  posteriorly-directed  foot  of  the  Luciuidai.  Here 
the  principal  part  of  the  foot  is  directed  forwards,  swollen,  and  terminating  in  a  point ; 
behind  this  part  is  a  byssal  aperture  (PI.  II.  fig.  4,  e). 

The  mouth  (a)  is  Ixirdered  anteriorly  and  posteriorly  by  two  rather  narrow  lips 
(h),  which  are  continued  on  each  side  in  small,  bifid,  labial  palps  {PL  II.  figs.  3,  4,  c). 

There  is  only  one  branchial  plate  (g)  on  each  side,  as  in  Lucina.  This  organ  is 
triangular  in  form,  and  has  no  dorsal  "appendage."  It  is  fixed  by  its  anterior  edge, 
and  by  the  beginning  of  its  dorsal  edge,  to  the  base  of  the  dihedral  angle  formed  by 
the  union  of  the  mantle  with  the  visceral  sac. 

Behind  the  foot  the  recurrent  or  internal  laminae  of  the  two  gills  are  united  to  each 
other  by  a  membrane  (PI.  II.  fig.  4,  h),  which  joins  their  dorsal  edges.  The  common 
posterior  extremity  of  the  two  gills  is  united  at  the  separation  of  the  anal  aperture 
from  the  great  branchio-pedal  aperture  (PI.  II.  fig.  3,  r),  so  that  the  pallial  cavity  is 
divided  into  two  distinct  spaces, — a  large,  ventral,  infra-branchial  space  (the  branchial 
chamber,  properly  so  called) ;  and  a  small,  dorsal,  posterior,  supra-branchial  space  (anal 
chamber),  into  which  the  anus  opens,  and  which  communicates  with  the  exterior  liy  the 
anal  aperture  ;  while  the  inferior  or  branchial  chamber  communicates  with  the  exterior 
by  the  great  pallial,  ventral,  branchio-pedal  aperture. 

This  division  of  the  pallial  cavity  is  present  in  a  certain  number  of  other 
Pelecypoda;  but  in  several  of  these,  such  as  Mija,  Pholas,  Pliodon,^  &c.,  the 
separation  is  absolute,  while  in  others  ( Unio,  Anodonta,^  those  with  one  siphon  like 
"  Cri/ptodon"  moseleyi,  Myochama,^  &c.)  there  persists  between  the  posterior  portion 
of  the  visceral  mass  and  the  gills  a  narrow  opening  by  which  the  two  chambers 
communicate  with  each  other. 

In  the  same  way,  in  the  "  Cnjptodon "  alluded  to  above,  one  can  pass  a  probe 
introduced  at  the  anal  aperture  through  a  similar  opening  into  the  ventral  chamber 
(PL  II.  fig.  4,  k). 

It  may  be  remarked,  that  in  many  forms  with  two  siphons  this  division  into  two 
chambers  does  not  exist,  and  that,  as  the  posterior  extremity  of  the  gills  does  not 
become  united  to  the  partition  between  the  two  siphons,  these  both  open  into  the  great 
undivided  pallial  cavity  (Tellinidse,  Donacidee,  Psammobiidse,  &c.). 

Deshayes*  makes  out  that  the  gills  of  Lucina,  which  are  similar  to  those  of 
"  Cryptodon "  moseleyi,  have  two  laminae,  corresponding  to  the  two  branchial  plates 
of  the  typical  Pelecypoda.     The  gill  of  Lucina  and  Cryptodon  moseleyi  does  indeed 

'  Paul  Pelseneer,  Notice  sur  les  Mollusques  recueillis  par  M.  le  Capitaine  Storms  dans  la  region  du  Tanganyka, 
Bull.  Mits.  Rny.  Hist.  Nat.  Bch/iijue,  t.  iv.  p.  117. 

-  Woodward,  A  Manual  of  the  MoUusca  (1856),  fig.  171,  b;  Ray  Lankester,  Mollusca,  Encycl.  Brit.,  9th  ed.,  vol.  xvl 
p.  686,  fig.  124,  5,  g. 

^  Hancock,  On  the  Animal  of  Myochama  Anoraioides,  Ann.  Mag.  Nat.  H/s/.,  ser.  2,  vol.  xi.,  pi.  xi.  fig.  l,f. 

■*  Remarques  sur  I'organisation  des  Lucines,  Comptes  rendits,  t.  xx.  (1845)  p.  1704  ;  Traite  elementaire  de 
conchyliologie,  t.  i.  part  2,  p.  707. 
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possess  two  laminse,  but  they  correspond  to  the  two  himinse  of  07ie  branchial  plate  in 
the  Pelecjrpoda, — a  direct  and  a  recurrent  or  reflected  lamina.  Tlius  the  gill  of  Lucina 
and  that  of  Cryptodon  moseleyi  correspond  to  only  one  of  the  branchial  plates  of 
other  Pelecypoda, — the  inner  one,  as  we  shall  see  later  (PI.  lY.  fig.  4). 

As  to  the  "pallial  gills"  mentioned  by  Semper,  we  have  seen  above  that  these  are 
probably  only  the  thickened  edges  of  the  mantle. 

15.   Cryptodon  luzonicus,  ^mith.     Station  205  ;   1050  fathoms. 

The  structure  of  this  species  is  exactly  similar  to  that  of  the  preceding,  especially 
as  regards  the  foot,  the  gill,  and  the  mantle,  this  last  having  also  only  one  posterior 
anal  aperture  (PI.  II.  fig.  5). 

Smith ^  has  expressed  his  douljts  as  to  the  synonymy  of  the  two  names  Axinus 
and  Cryptodon, — a  synonymy  admitted,  one  may  saj^,  by  all  authors. 

Axinus  was  used  in  1821  by  J.  Sowerby  for  a  fossil,  Lucina  angulata,  whose 
structure  is,  of  course,  unknown. 

Cryptodon  was  created  in  1822  by  Turton  for  a  living  Pelecypod,  Lucina 
Jlexuosa,  Montagu,  which  all  writers  have  since  placed  in  the  above-named  genus 
Axinus,  imjjlying  the  synonymy  of  the  generic  names  given  by  Sowerby  and  Turton. 

I  have  unfortunately  been  unable  to  procure  a  specimen  of  the  animal  of 
"Axinus"  Jlexuosus,  so  that  I  could  not  studj^  it  for  myself  But  Jeffreys^  has 
already  pointed  out  that  this  form  possesses  "  two  gills  on  each  side ; "  and  the 
structure  of  the  genus  Axinus  or  Cryptodon  is  particularly  well  known  through  the 
work  of  Sars,'  who  has  studied  in  detail  Axinus  sarsi,  Philippi,  a  species  allied  to 
Axinus  Jlexuosus. 

Sars  confirms  Jeff'reys'  statement,  that  there  exist  two  gills  on  each  side,  similar  to 
those  of  the  typical  Pelecypoda.^ 

In  Axinus  sarsi,  the  visceral  glands  (hepatic  and  genital)  form  a  projection  outside 
the  pedal  muscular  wall,  and  their  ramifications  extend  freely  into  the  visceral  cavity 
on  each  side  of  the  foot  (an  arrangement  which  I  have  hitherto  observed  only  in 
Montacuta  ferruginosa,  which  I  was  able  to  study  in  great  abundance  in  Prof  Giard's 
laboratory  at  Wimereux).  The  foot  is  filiform,  very  long,  and  directed  backwards. 
There  is  only  one  pallial  aperture,  with  no  siphon,  and  the  gills  do  not  become  united 
to  the  pallial  commissure  separating  the  anal  from  the  great  branchio-pedal  aperture. 

These  animals  {Axinus  Jlexuosus  and  Axinus  sarsi)  diff'er  entirely  from  our 
"  Cryptodon "  in  regard  to  the  gills,  the  foot,  and  the  arrangement  of  the  visceral 

'  Zool.  Chall.  Exp.,  part  xxxv.  p.  187.  ^  British  Coiicliology,  vol.  ii.  p.  245. 

3  .Malaoozoologiske  Jagttagelser,   i.      Om   Dyret   af    Cryptodon   Sarai   (Axinus),   Philippi,   Forhandl.   VidensL 
Selsl:  ChrMania,  1864,  pi.  iv.  fig.  11. 
*  Sars,  he.  cil.,  pi.  iv.  fig.  4,  li. 
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glands,  &c.  And  as  the  name  Cryptodon  was  created  specially  for  Lucina  Jlexuosa, 
our  species  cannot  remain  in  this  genus,  and  a  new  name  must  be  invented  for  them. 

After  what  I  have  said  above,  there  can  be  no  such  doubts  as  Fischer  has 
expressed^  regarding  the  systematic  position  of  the  genus  Axinus  ( =  Cryptodon, 
properly  so  called).  Since  it  has  two  branchial  plates  on  each  side,  this  genus  ought 
to  be  placed  in  the  family  Ungulinidse ;  and  it  has,  besides  (according  to  Sars),  only 
one  siphonal  aperture. 

The  characteristic  of  a  single  siphonal  aperture,  which  Fischer  emphasises  for  the 
Ungulinidse,  will  not  hold  good  (if  this  family  is  adhered  to),  because  the  Diplodonta 
have  two  posterior  apertures.  I  must  add  that  Axinus  Jiexuosus  should  be  studied  in 
detail,  for  Forbes  and  Hanley"  say  that  it  has  two  apertures,  and  no  tube ;  while 
according  to  the  brothers  Adams,^  Axinus  has  a  single  tubular,  siphonal  aperture,  and 
Woodward*  attributes  to  it  a  lonsf  anal  tube. 

The  new  genus  established  for  our  "  Cryptodon "  should  be  placed,  then,  in  the 
"  family"  Lucinidse,  though  it  has  only  one  siphonal  aperture  like  Ungulina. 

The  comparative  study  of  these  two  "  families,"  Lucinidee  and  Ungulinidse,  shows 
that  the  Pelecypoda  cannot  be  classified  according  to  the  number  of  then-  branchial 
plates.  A  classification  based  on  this  characteristic  would  be  quite  artificial,  since  it 
would  separate  all  those  animals  in  which  the  rest  of  the  structure,  and  even  the 
structure  of  the  gills,  is  very  similar,  and  which,  taken  together,  would  form  such  a 
natural  group,  Liicina,  "  C7'yp>todon,"  Diplodonta,  Axinus,  Ungulina. 

We  shall  see  later  that  this  classification,  based  on  the  number  of  branchial  plates, 
has  no  real  basis. 

Tellinacea. 

Semele  {  =  Syndesmya,  Eecluz). 

16.  Semele  pro/undorum,  Smith.     Station  244  ;  2900  fathoms. 

I  have  figured  (PI.  II.  fig.  6)  a  specimen  of  this  species  to  show  the  relative 
proportions  of  the  labial  palps  and  the  gills.  In  the  littoral  species  of  this  genus  the 
palps  are  never  so  large  as  the  gills.  Here,  on  the  other  hand,  we  see  the  gill 
(e  and  e')  greatly  reduced  and  much  smaller  than  the  palps  (b),  which  have  preserved 
their  normal  size. 

17.  Semele  longicallus,  Scacchi.     Station  75  ;  450  fathoms. 

In  this  species  the  arrangement  is  exactly  the  same  as  in  Semele  p)rofundorum. 

'  Manuel  de  Conchyliologie,  p.  1098. 

-  History  of  the  British  Mollusca  and  their  Shells,  vol.  ii.  p.  469. 

^  The  Genera  of  Recent  Mollusca,  t.  ii.  p.  56. 

*  A  Manual  of  the  Mollusca  (1856),  p.  293. 


REPORT  ON   THE  MOLLUSCA.  17 

Anatinacea. 

Lyonsiclla. 

The  only  anatomical  knowledge  we  possess  about  this  genus  is  due  to  the 
researches  of  Sars,^  who  was  the  first,  and  hitherto  almost  the  only,  investigator  of  the 
structure  of  deep-sea  Molluscs. 

There  are  two  species  belonging  to  this  genus  in  the  Challenger  collection, 
Lyonsiella  Jeffrey  si,  Smith,  and  Lyonsiella  pai^yracea,  Smith. 

18.  Lyo7isiella  jeffreysi,  Smith.     Station  106  ;  1850  fathoms. 

The  mantle  has  three  openings,  an  anterior,  of  moderate  size  (pedal),  a  large 
posterior,  ventral  (branchial),  and  a  small  posterior  (anal). 

The  anal  aperture  forms  a  short  siphon  which  is  invaginated  in  the  only  existing 
specimen  (PI.  II.  fig.  7,  jj).  The  branchial  aperture  bears  a  crown  of  papilla-like  tentacles, 
somewhat  similar  to  those  figured  by  Sars  {loc.  cit.,  pi.  iii.  fig.  40)  from  Lyonsiella 
ahyssicola.  This  aperture  is  continued  inwards  by  a  circular  membranous  fold 
projecting  into  the  pallial  cavity,  and  probably  with  a  valvular  function. 

The  foot  contracted  in  the  specimen  is  cylindrical  and  rather  narrow ;  near  its 
base  is  a  projection,  ventral  to  which  is  the  aperture  of  the  byssus. 

The  mouth  {a)  has  neither  palps  nor  lips  in  the  strict  sense  of  these  words.  That 
is  to  say,  there  is  no  distinction  possible  between  lips  and  palps.  The  mouth  is 
encircled  by  a  fold  more  expanded  in  front  (the  part  corresponding  to  the  anterior 
palps)  than  behind.     A  gill  arises  fi'om  each  side  of  the  posterior  portion  of  this  fold. 

This  gill  is  delicate,  and  seems  to  be  formed  of  a  single  plate.  But,  as  in  the 
other  Anatinacea  (I  do  not  include  Solenomya  in  this  group),  there  are  two  branchial 
plates  turned  in  contrary  directions,  like  the  two  halves  of  an  open  book.  The 
dorsal  or  outer  plate  (the  so-called  "  appendage  ")  is  somewhat  reduced,  and  has  only 
one  (the  direct)  lamina.  The  ventral  plate  has  two  laminae,  but  the  reflected  lamina 
is  already  reduced,  and  its  most  distal  portion  is  no  longer  in  folds. 

The  greater  portion  of  the  gill  is  free.  The  anterior  portion  of  the  dorsal  plate 
is  united  to  the  mantle,  for  a  short  distance,  by  its  dorsal  edge.  But  the  right  and 
left  gills  are  not  united  to  each  other  behind  the  foot,  so  that  the  pallial  cavity  is  not 
divided  into  two  chambers  definitely  separated  by  the  gills. 

But  this  division  into  two  chambers  can  be  eff'ected  in  the  following  manner : 
a  fold  arising  between  the  two  posterior  pallial  apertures  (PI.  II.  fig.  7,  h)  stretches  into 
the  pallial  cavity  to  the  distal  extremity  of  the  gills,  with  which,  however,  it  does  not 
unite,  and  is  continued  from  each  side,  over  the  mantle,  to  the  point  where  the  gill  and 

'  On  some  Remarkable  Forms  of  Animal  Life.  i.  p.  27  (1872). 
(zooL.  CHALL.  Exr. — PART  Lxxiv. — 1888.)  Eece  3 
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the  mantle  are  joined.  Tims  the  gills,  being  in  juxtaposition  to  each  other  behind  the 
foot  (by  the  reflected  lamina  of  the  inner  or  ventral  plate),  and  to  this  fold  (by  their 
posterior  extremity,  and  the  dorsal  edge  of  their  dorsal  or  external  plate),  effect  a 
complete  separation  between  the  two  chambers. 

Dorsally  to  the  gill  there  is  on  the  mantle  a  glandular  swelling,  comparable  in  its 
position  to  the  hypobranchial  gland  of  Gastropoda. 

19.  Lyonsidla  papyracea,  Smith.     Station  157;   1950  fathoms. 

As  in  the  preceding  species,  the  mantle  has  three  apertures.  The  largest  of  these 
is  the  branchial  aperture,  which  here  also  is  surmounted  by  a  crown  of  tentacles,  larger 
and  less  numerous  than  in  the  above  (PL  II.  fig.  8,  q),  and  which  is  continued  inwards 
by  an  annular  membranous  valve  similar  to  but  more  extended  than  that  in  Lyonsiella 
jeffyeysi  (k).  This  aperture  is  separated  from  the  pedal  aperture  by  a  pallial  com- 
missure of  considerable  extent,  as  far  as  j. 

The  mouth  (a)  is  encircled  by  a  fold  (corresponding  to  the  lips  and  palps), 
specially  developed  anteriorly,  where  it  stretches  over  the  anterior  adductor  muscle. 

The  foot  (d)  is  cylindrical  and  obtuse  at  its  distal  extremity ;  it  has  a  simple 
byssal  groove  on  its  posterior  surface. 

The  gill  consists,  as  in  Lyonsiella  jejfreysi,  of  two  plates,  of  which  the  dorsal  or 
outer  (e')  has  only  one  lamina,  while  the  ventral  (e)  has  two.  But  here  the  gill  is 
thicker,  the  lamellae  more  dilated,  and  pressed  close  together,  so  as  to  give  the  organ 
an  almost  fleshy  appearance. 

The  outer  plate  is  joined  to  the  mantle,  all  along  its  external  margin,  by  means 
of  a  membrane  (A).  This  union  is  complete  from  the  anterior  adductor  (/)  to  the 
posterior  addu<^'tor  {m).  In  addition,  the  two  gills  are  united  to  each  other  behind  the 
foot  by  the  ventral  margin  of  their  ventral  plate,  and  their  posterior  extremity  is 
joined,  by  the  same  membrane  (h),  to  the  division  between  the  two  siphonal  apertures, 
so  that  they  form  a  great  partition  through  which  the  foot  passes,  the  reflected  lamina 
of  the  ventral  plates  forming  a  fold  round  it. 

We  find,  therefore,  that  the  pallial  cavity  is  divided  into  two  chambers  morpho- 
logically similar  to  those  which  I  have  already  had  occasion  to  describe  in  Cryp)todon 
moseleyi.  But  here  the  "  anal  "  chamber  is  very  much  larger,  for  it  extends  to  the 
anterior  adductor,  that  is,  in  front  of  the  foot,  of  which  the  greater  part  is  contained 
within  it. 

The  pallial  wall  of  the  anal  chamber  exhibits  on  each  side,  as  in  Lyonsiella 
jeffyeysi,  a  glandular  thickening,  which  I  have  compared  to  the  hypobranchial  gland 
of  Gastropoda. 

These  two  species  of  Lyonsiella  difler  remarkably  in  regard  to  the  arrangement 
of  the  gills,  and  the  existence  of  well-divided  pallial  "  chambers."     While  in  Lyonsiella 
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jeffreysi  the  gills  are  free  and  the  pallial  cavity  almost  undivided,  in  Lt/onsidla 
papyracca  the  gills  are  united  to  the  mantle  and  to  each  other,  and  are  disposed  as  in 
Lyonsia  (PL  II.  fig.  9),  except  that  the  anal  chamber  is  larger,  ventrally  as  well  as 
anteriorly. 

But  my  astonishment  was  still  greater  when,  on  studying  two  specimens  of  the 
typical  species  Lyonsiella  ahyssicola,  Sars  (which  were  sent  to  the  Challenger  Office  by 
Professor  G.  0.  Sars),  I  ascertained  that  the  smaller  of  the  two  specimens  (about 
2  mm.  in  length)  exhiliited  the  arrangement  observed  in  Lyonsiella  jeffreysi,  and 
that  the  larger  (about  4  mm.  in  length)  was  similar  in  this  respect  to  Lyonsiella 
papyracea  (compare  PI.  II.  figs.  8,  10,  and  PI.  III.  figs.  1,  2). 

From  the  very  succinct  description  given  by  Sars,  and  from  his  figure  {loc.  cit.,  PI. 
III.  fig.  42),  one  cannot  make  out  whether  the  gills  are  free,  as  in  Lyonsiella  jeffreysi, 
or  united  to  form  a  partition,  as  in  Lyonsiella  j3aj)_(/racea.  As,  except  in  the  arrange- 
ment of  the  pallial  "  chambers,"  the  structure  of  the  two  specimens  of  Lyonsiella 
ahyssicola  which  I  have  studied  is  exactly  similar,  I  shall  here  complete  Sars'  account 
by  giving  two  figures  (PI.  II.  fig.  10,  and  PI.  III.  fig.  2),  and  a  short  description  of  the 
larger  specimen. 

The  mantle  is  formed  as  in  the  preceding  species.  The  pallial  commissure  separat- 
ing the  pedal  and  branchial  apertures  is  very  delicate.  As  in  Lysonia,  there  is  a  small, 
very  short  retractor  muscle  of  the  siphons  at  eaeh  side. 

The  fold  surrounding  the  mouth  is  so  disposed  that  one  can  observe  a  more 
marked  separation  between  "lips"  and  "palps."  In  fact,  it  forms  four  lateral  lobes 
corresponding  to  palps  (PL  III.  fig.  2,  b  and  c)  ;  an  anterior  pair,  more  developed,  and 
a  posterior  pair  (c),  extending  on  each  side  of  the  foot  (d). 

The  gill  ((?  and  e')  arises  between  the  two  lobes  on  each  side.  It  extends  from  the 
anterior  adductor  to  the  division  between  the  two  posterior  apertures  (branchial,  q,  and 
anal,  p).  The  two  gills  are  situated  almost  in  the  same  longitudinal  plane  (see  PL  II. 
fig.  10,  e).     Their  outer  plate  (PL  III.  fig.  2,  e')  is  less  developed  than  the  inner  one. 

The  two  gills  are  joined  together  behind  the  foot.  They  are  united  to  the  mantle 
on  each  side  and  posteriorly,  at  the  separation  of  the  two  siphons,  by  the  membrane  (h). 
Thus  an  "  anal"  chamber  (PL  II.  fig.  10,  o)  is  formed,  dorsal  to  the  partition  made  by 
the  gills  and  the  membrane  (h). 

As  I  have  not  been  able  to  examine  a  larger  number  of  specimens  of  the  genus 
Lyonsiella,  I  can  only  suppose,  from  the  four  individuals  studied,  that  the  arrangement 
observed  in  the  large  specimen  (described  and  figured)  of  Lyonsiella  ahyssicola  does  not 
exist  in  the  young  stage ;  and  that  certain  species  of  the  genus  (Lyonsiella  jeffreysi) 
always  preserve  the  arrangement  of  the  young  stage,  while  others  have  two  entirely 
separated  pallial  chambers  in  the  adult  stage. 
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20.    Verticordia  tornata  (Jeffreys).     Station  106 ;  1850  fathoms  ;  a  single  specimen. 

The  mantle  is  almost  quite  open  ventrally ;  only  a  short  pallial  commissure 
separates  the  branchial  from  the  jaedal  aperture  (from  q  to  j,  PI.  III.  fig.  3).  The  tw(j 
posterior  orifices  are  surrounded  by  a  common  crown  of  tentacles  arranged  in  a  single 
row  (r)  and  of  an  odd  number ;  one  of  them  being  alone  on  the  dorsal  side,  and  seven 
others,  of  different  sizes,  on  each  side. 

The  anal  aperture  has  a  short  siphon  (PI.  III.  fig.  3,  ^j).  The  branchial  aperture 
is  sessile.  But  it  possesses,  internally,  a  large  tubular  valve,  incomjoletely  closed  (cut 
open  on  the  ventral  side)  (PL  III.  fig.  3,  k),  which  certainly  cannot  be  externally 
evaginated. 

The  foot  ((/),  retracted  in  the  specimen,  must  be  very  long  in  its  extended  state ;  it 
has  a  byssal  groove  on  its  posterior  surface  (PI.  III.  fig.  4,  cV). 

The  buccal  aperture  (a)  has  two  pairs  of  labial  palps,  the  anterior  [h)  greatly 
developed,  the  posterior  (c)  somewhat  reduced. 

There  is  no  gill,  or,  at  least,  no  structure  like  the  respiratory  organs  of  other  known 
Pelecypoda.  We  have  seen  in  Lyonsiella  (PI.  II.  fig.  10,  c)  that  the  gills  form  a  par- 
tition separating  the  pallial  cavity  into  two  great  chambers,  and  traversed  by  the  foot. 

Here  a  similar  partition  exists  [e).  But  it  is  muscular  throughout  its  entire 
length,  and  is  entirely  different  in  structure  and  aspect  from  the  branchial  partition  of 
Li/onsiella.  It  only  exhibits  on  each  side  two  groups  of  transverse  lamellae,  very 
slightly  projecting  {g  and  g'),  between  which  narrow  slits  establish  communica- 
tion between  one  chamber  and  the  other.  These  groups  of  lamellae  exhibit  three 
longitudinal  stays  on  the  inner  surface  of  the  partition  (see  PI.  III.  fig.  5,  c). 

The  muscular  partition  extends  from  the  anterior  adductor  to  behind  the  foot,  which 
traverses  it  without  uniting  with  it.  Behind  the  foot  it  is  continued,  without  interrup- 
tion, by  a  thinner  portion  [h),  which  forms  the  division  between  the  two  siphons. 

The  relation  and  position  of  this  partition  place  it  beyond  doubt  that  it  is 
homologous  with  the  branchial  partition  in  Lyonsiella  (see  PI.  II.  fig.  10,  e).  We  have 
thus  here  to  do  with  a  very  remarkable  rudimentary  respiratory  apparatus.  The  two 
groups  of  transverse  lamellae  on  each  side  (g  and  g')  seem  to  me  to  represent  a  portion 
of  the  branchial  lamellae  which  has  been  preserved. 

The  muscular  partition  is  united  to  the  mantle  over  all  its  circumference ;  at 
several  points  on  each  side  there  are  muscular  bundles,  which  attach  it  to  the  shell :  an 
anterior,  beside  the  retractor  muscle  of  the  foot ;  a  second,  dorsal  and  rather  large  ; 
and  a  third,  posterior,  long  and  delicate  (PI.  III.  fig.  4,  h),  which  is  inserted  near  the 
posterior  retractors  of  the  foot.  These  last  (n)  are  remarkable  because  they  are  onlj^ 
distinct  at  their  insertion,  and  arise  from  a  common  trunk.  The  muscles  of  the 
partition  probably  serve  to  make  it  contract  in  order  to  expel,  through  the  slits  between 
the  plates  (g,  g'),  some  of  the  water  contained  in  the  anal  or  dorsal  chamber. 
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The  dorsal  chamber  is  not  entirely  filled  b\'  the  visceral  mass,  between  which  and 
the  partition  there  is  a  considerable  space. 

According  to  Dall/  Verticordia  resembles  in  its  structure  the  Lyonsiella  {abyssi- 
cola)  described  by  Sars.  It  may  be  seen,  however,  by  comparing  the  descriptions 
given  above,  and  the  figures  of  Lyonsiella  abyssicola  and  Verticordia  tornata,  that 
there  is  a  considerable  difference  between  the  two  forms,  especially  in  regard  to 
the  gills. 

As  I  had  a  relatively  large  amount  of  material  at  my  disposal  in  my  researches 
among  the  Anatinacea,  I  was  able  to  study  comparatively  almost  an  entire  group  of  that 
order.  In  this  group  I  studied  the  genus  Poromya,'  and  I  am  a1)le  to  affirm  that 
between  it  and  Verticordia  tornata  there  exists  a  striking  resemblance. 

In  fact,  as  we  shall  see,  the  structure  of  Poromya  granulata  (PL  III.  fig.  7)  is 
almost  exactly  similar  to  that  of  "Verticordia  tornata."  This  genus,  Porom^/a,  was 
first  described  in  its  fossil  state  by  a  conchologist  of  my  country,  H.  Nyst,  and  has 
since  been  found  alive  ;  but  its  organization  is  still  little  known.  I  shall  therefore 
describe  very  briefly  the  principal  points  of  its  structure,  in  order  to  show  how  much  it 
resembles  that  of  "  Verticordia  tornata." 

The  mantle  is  open  almost  all  along  its  ventral  surfiice,  from  the  anterior  adductor 
muscle  to  (j)  near  the  branchial  aperture.  The  posterior  apertures  are  surrounded  by 
a  common  crown  of  tentacles  (q),  rather  long,  and  odd  in  number  (seventeen  on  the 
specimen  I  examined),  not  eighteeen  or  twenty,  as  Gwyn  Jeffreys  ^  says.  The  number 
of  these  tentacles  must  necessarily  be  odd,  because,  as  in  "Verticordia"  tornata,  there 
is  a  single  dorsal  one. 

The  anal  aperture  has  a  short  siphon  (p) ;  the  branchial  aperture  has  a  large 
valve  inside  (h),  exactly  similar  in  structure  and  position  to  that  in  the  preceding- 
species. 

The  foot  (d)  is  long  and  linguiform ;  it  is  extended  in  the  specimen  figured. 

The  mouth  is  surrounded  with  palps,  just  like  those  in  "Verticordia"  tornata;  a 
large  anterior  pair  (6),  and  a  small  posterior  pair  (c). 

From  the  anterior  adductor  muscle  (l)  to  the  division  between  the  two  posterior 
apertures  (h)  there  stretches  a  partition  (e)  traversed  by  the  foot.  This  partition  forms 
two  chambers  in  the  pallial  cavity,  a  dorsal  and  a  ventral,  similar  to  those  in  the  pre- 
ceding species.  On  the  ventral  surface  of  the  partition,  on  each  side,  are  two  groups 
i9>  y')  of  lamellae,  separated  by  linear  slits.  Tliis  partition  is  therefore  disposed 
precisely  like  that  of  "Verticordia"  described  above  ;  it  has  the  same  dorsal  muscles 
attaching  it  to  the  shell. 

'  Report  on  the  MoUusca,  Dull.  Mus.  Onnji.  /ioij'.,  vol.  xii.  p.  286. 

-  1  have  to  thank  Prof.  Anton  Dohrn  for  an  opportunity  of  investigating  a  specimen  of  this  species. 

°  Uiitibh  Concholoj;y,  vol.  iii.  p.  4o. 
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We  may  therefore  confirm  Dall's  opinion,'  and  conclude  without  hesitation  that 
Ver'ticordia  tornata  is  a  Poromya. 

Silenia.^ 

21.  Silenia  sarsi,  Smitli.     Station  157;  1950  fathoms;   and  Station   325;  2650 

fathoms  ;  two  specimens. 

On  lifting  up  one  of  the  lobes  of  the  mantle  (PI.  III.  figs.  8,  9)  of  a  Silenia,  we  see 
an  arrangement  similar  to  the  one  observed  in  the  Poromya  just  described. 

The  great  pallial  ventral  (pedal)  aperture  extends  to  {j),  that  is,  to  near  the  branchial 
aperture.  The  posterior  apertures  are  surrounded  by  a  series  of  tentacles,  fifteen  in 
number,  of  which  one  is  dorsal  (q).  Tlie  anal  aperture  is  prolonged  by  a  small  project- 
ing siphon  (p) ;  the  branchial  aperture  has  the  same  large  internal  tubular  valve  as  the 
Poromya  Qc). 

The  mouth  (a)  has  two  pairs  of  labial  palps  ;  the  anterior  very  large  [h),  the 
posterior  (c)  small. 

The  foot  {(J)  is  rather  long  and  linguiform,  but  has  no  byssal  groove. 

The  essential  difference  is  in  the  aspect  of  the  partition  (e).  It  is  disposed  just  as 
in  Poromya ;  that  is,  it  extends  from  the  anterior  adductor  muscle  (/)  to  the  division 
between  the  two  posterior  apertures.  It  is  crossed  by  the  foot,  and,  dorsal  to  it,  there 
is  a  chamber  not  entirely  filled  by  the  visceral  mass  (/).  This  partition  has  also 
special  muscles  attaching  it  to  the  shell. 

But  instead  of  the  two  groups  of  lamellae,  separated  by  long  slits,  which  we  saw 
on  each  side  in  Poromya  granulata  and  Poromya  tornata,  we  find  here  that  the  slits 
piercing  the  partition  are  comparatively  short,  and  that  the  lamellae  have  disappeared 
to  become  the  lips  of  the  two  apertures  which  they  separate  (see  PI.  III.  fig.  10). 

Besides,  these  apertures  do  not  form  two  groups  on  each  side,  as'in  the  preceding- 
genus  ;  they  form  three  :  an  anterior  {g) ,  comprising  five  apertures  in  one  specimen 
(Station  325),  and  six  apertures  in  the  other  (Station  157)  ;  a  second  group  [g)  towards 
the  middle  of  the  partition,  and  behind  the  foot  {g"),  comprising  five  apertures ;  and 
finally,  a  third  posterior  group,  consisting  of  three  apertures. 

The  two  anterior  groups  are  longitudinal,  with  the  apertures  transverse ;  the  last 
group,  on  the  other  hand,  is  transverse  (without  being  continuous,  however,  with  the 
corresponding  group  on  the  other  side),  and  its  apertures  are  longitudinal.  The  last 
group  {g")  is  situated  on  a  rather  large  projection  which  the  partition  forms  between 
the  foot  and  the  division  between  the  siphons. 

'  Report  on  the  Mollusca,  Bull  Mus.  Comp.  Zoiil,  t.  xii.  p.  281. 

2  This  title,  due  to  Smith,  ought  to  be  ah  creel,  for  it  has  beeu  already  used,  in  1873,  by  Mulsant,  for  a  coleop- 
terous insect. 


REPORT  ON   THE  MOLLUSCA.  23 

Cuspidaria  ( =  Ncwra). 

The  structure  of  the  genus  Cuspidaria  was  till  recently  unkno\\ii.  In  188G,  in  a 
query  to  Nature,^  Mr.  Wm.  H.  Dall,  conchologist  to  the  Washington  National  Museum, 
asked  that  facts  which  he  had  observed  in  the  structure  of  this  genus  should  be  tested 
on  European  specimens.  He  thought  it  had  neither  gills  nor  labial  palps.  The  reser- 
vations with  which  he  stated  these  facts  arose  from  his  not  having  made  his  observations 
on  specimens  in  a  perfect  state  of  preservation. 

The  query  remained  unanswered  until  I  took  up  the  question.^ 

Meanwhile,  Dall  had  republished  his  statement  in  greater  detail,  but  still  with 
the  same  reservations  :  "  If  the  writer  has  not  been  misled  by  contraction  of  the  parts 
under  the  action  of  alcohol  •,"^  "  if  confirmed  by  the  study  of  fresh  specimens."  * 

It  would,  however,  be  interesting  to  test  the  facts  mentioned  by  Dall  in  his  paper, 
especially  as  Gwyn  Jeffreys  ^  attributes  to  Cusp>idaria  (Nesera)  "  pink  gills."  It  was 
therefore  with  great  satisfaction  that  I  found  three  specimens,  each  representing  a  dif- 
ferent species  of  the  genus  Cuspidaria,  in  the  Challenger  collection  entrusted  to  me. 

22.  Cuspidaria  curta,  Jeffreys.     Station  75  ;  450  fathoms. 

23.  Cuspidaria  fvagilissima,  Smith.     Station  145  ;  300  fathoms. 

24.  Cusp)idaria  platensis,  Smith.     Station  320  ;  600  fathoms. 

The  structures  which  I  shall  describe  and  figure  are  based  on  the  studv  of  the 
three  specimens  already  mentioned,  and  of  specimens  of  Crispidaria  rostrata,  Spengier, 
obtained  from  the  Zoological  Station  at  Naples,*  that  is  to  say,  the  best  prepared 
specimens  which  can  be  found.  Indeed,  so  well  are  they  preserved  by  the  clever  con- 
servator Salvator  Lo  Bianco,  that  one  can  cut  sections  and  work  with  them  as  with 
fresh  specimens. 

It  follows,  therefore,  that  my  examination  has  included  a  certain  number  of  species, 
and  several  specimens  of  one  of  these  species.  What  I  have  observed,  then,  does  not 
constitute  an  individual  variation  or  a  monstrosity,  but  a  normal,  invariable  disposition 
which  is  not  peculiar  to  certain  forms,  but  common  to  the  entire  genus.  The  different 
species  resemble  each  other  closely,  and  I  shall  not  describe  them  separately. 

The  mantle  is  closed  ventrally,  in  the  posterior  half  of  its  length  at  least,  and  even 
a  little  more  in  certain  species,  as  in  Cuspidaria  curta ;  the  pedal  aperture  is  therefore 
normal  enough.  The  two  pallial  lobes  are  excessively  delicate  and  transparent,  as  was 
already  known. 

1  Vol.  xxxiv.  p.  122. 

^  Sur  des  Pelecypodes  sans  branchics.  Complex  retahis,  t.  cvi.  p.  1029. 

"  Report  on  tlie  Mollusca,  Ivc.  cit.,  p.  293.  *   lint/.,  p.  302. 

'  British  Conchology,  vol.  iii.  p.  49. 

'•  I  have  to  thank  I'rofestor  AlIou  Dohrn,  who  kindly  sent  me  these  Bpecimens. 
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The  two  pallial  posterior  apertures  are  prolonged  by  two  siphons  joined  along  their 
whole  length,  except  towards  the  distal  extremity,  where  they  are  slightly  separated 
(PI.  IV.  fig.  6,  s,  t) ;  at  this  point  they  are  surrounded  by  a  common  sheath  (?i;). 
The  extremity  of  the  branchial  siphon  bears,  ventrally,  two  pairs  of  claviform  tentacles  ; 
the  anal  siphon  has  only  three  of  these  organs.  The  base  of  the  branchial  siphon  is 
closed  by  a  partition,  in  which  is  a  linear  aperture  {h)  of  small  extent. 

The  pallial  cavity  is  divided  into  a  dorsal  and  a  ventral  chamber  (PL  IV.  fig.  6,  h,  i) 
by  a  muscular  partition  (<?),  extending  from  one  adductor  to  the  other,  and  joined  to 
the  mantle  on  each  side  by  a  more  delicate  membrane  (PL  IV.  fig.  3,  h).  The  foot 
issues  near  the  middle  of  this  partition,  which  has  been  considered  as  the  body-wall. 

The  foot  {d),  which  is  rather  delicate  and  linguiform,  has  a  byssal  groove  on  its 
posterior  surface.  Its  posterior  retractor  muscle  (PL  IV.  fig.  6,  n')  is  very  delicate, 
single,  and  only  bifurcated  near  its  insertion  on  the  shell,  as  in  the  two  preceding 
genera  {Poromya  and  Silenia). 

The  mouth  (a)  is  rather  widely  open.  According  to  Dall,^  it  has  no  labial  palps. 
In  reality  it  has  two  pairs,  but  these  organs  are  much  reduced,  and  would  scarcely  be 
visible  in  badly  preserved  specimens  (PL  IV.  fig.  5).  The  anterior  pair  rest  on  the 
anterior  adductor  muscle ;  the  posterior  pair  are  carried  far  backwards  on  each  side  of 
the  foot,  as  in  Solen.  In  Cusindaria  fragilissima  and  Ctisjndaria  curta  even  the 
anterior  pair  are  very  slightly  developed  (PL  IV.  fig.  2). 

The  muscular  partition  (e),  of  which  we  have  spoken  above,  is  attached  to  the  shell 
by  two  large  muscular  bundles  in  front  of  the  posterior  adductor,  and  by  two  others 
behind  the  anterior  adductor,  so  that,  seen  from  the  side  (PL  IV.  figs.  1,  4),  the  parti- 
tion seems  to  form  a  curved  mass,  which  Jeff"reys,^  looking  through  the  transparent 
mantle,  took  for  "  pink  gills." 

The  visceral  mass  lies  in  the  chamber  dorsal  to  the  partition,  and  fills  the  greater 
part  of  it.  Between  the  visceral  mass  (/)  and  the  posterior  retractor  muscle  of  the 
foot  {n')  is  a  delicate  sagittal  partition  {p).  On  the  wall  of  the  visceral  mass  there  is 
no  trace  of  gills  any  more  than  on  the  muscular  partition.  This  partition  is  absolutely 
homologous  with  the  "  branchial  "  partition  in  Poromya  and  Silenia,  and  consequently 
represents  the  gills  of  Pelecypoda. 

Instead  of  the  three  groups  of  apertures  observed  in  Silenia  (PL  III.  figs.  8,  9),  we 
only  find  here  four  separate  apertures,  arranged  in  the  same  manner  in  all  the  species 
(PL  IV.  figs.  1-4),  and  situated  near  the  median  line.  Except  for  these  apertures,  and 
the  little  Hps  which  border  them,  the  whole  surface  of  the  partition  is  uniform.  In 
Cuspidaria  fragilissima  (PL  IV.  fig.  1)  and  Cnspidaria  curta  (PL  IV.  fig.  2)  there  are 
two  pairs  of  apertures  behind  the  foot,  while  in  Cnspidaria  rostrata  (PL  IV.  figs.  3,  4) 
and  Cuspidaria  platensis  there  is  only  one. 

^  Nature,  vol.  xxxiv.  p.  122.  -  British  Conchology,  vol.  iii.  p.  45. 
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The  structure  of  this  branchial  partition  is  entirely  muscular  ;  at  the  point  wliere 
the  apertures  occur  it  is  somewhat  less  thick.  The  epithelium  of  the  ventral  surface  of 
the  partition  is  continued  on  the  lips  of  the  apertures ;  it  is  ciliated  there,  but  has  no 
special  modification. 

As  in  Poromya  and  Silenia,  the  muscular  partition  has,  on  its  outer  borders, 
delicate  muscular  bundles  which  are  attached  to  the  shell  (PI.  IV.  figs.  1,  3,  4,  r). 


Summary  on  the  Geneea  Poromya,  "  Silenia,"  and  Cuspidaria. 

A.  Classification. — The  genus  "  Silenia  "  is  placed  by  Smith  ^  among  the  Ana- 
tinidse,  and  by  Fischer,^  doubtfully,  among  the  Lyonsiidje.  But  the  structure  of  the 
gills  in  these  two  families  is  absolutely  unlike  that  observed  in  Sile7iia. 

Among  recent  authors  Jefi"reys,'  Sars,*  and  Smith'  range  Poromya  and  Cuspidaria 
[  =  Nesera)  among  the  Corbulidae,  and  Fischer*  classes  Poromya  in  the  Anatinidse. 
But  here,  again,  the  gill-structure  of  Poromya  and  Cuspidaria  is  quite  different  from 
that  of  the  Corbulidae  and  Anatinidse. 

What  strikes  us  first  in  the  three  genera  cited,  is  the  presence  of  a  muscular  parti- 
tion extending  from  one  adductor  to  the  other,  and  taken  by  previous  authors  for  the 
body-wall.  We  have  shown  that  this  partition  is  formed  by  the  gills,  which  have  lost 
the  structure  habitual  to  these  organs  in  the  Pelecypoda,  and,  consequently,  form  an 
arrangement  quite  unique  among  them. 

Among  the  Anatinacea,  where  the  three  genera  in  cjuestion  are  ranged,  they  form 
a  sub-group  quite  different  from  the  other  Pelecypoda  beside  which  they  have  been 
placed.  These  others  (Anatinacea,  s.  str.)  are  true  "  Lamellibranchia  ; "  that  is  to  say, 
they  have  gills  of  the  typical,  normal  structure.  I  propose,  therefore,  to  designate  this 
abnormal  sub-group  Septibranchia. 

The  structure  of  this  group  remained  unknown,  in  consequence  of  the  habit  the 
majority  of  conchologists  have  of  not  troubling  themselves  about  the  soft  portions.  In 
the  present  instance  this  has  resulted  in  the  classifying  of  the  forms  in  question  as 
described  above  ;  a  fact  which  shows  that  we  need  expect  little  assistance  from  the  shell 
in  determining  the  systematic  position  of  a  mollusc. 

I  have  been  able  to  study  the  structure  of  each  of  the  three  genera,  and  I  ha^•c 
proved  that  Poromya  and  "Silenia"  are  more  nearly  allied  to  each  other  than  to 
Cuspidaria.       In    the    former   the    apertures   in    the    partitions   are    in  groups ;    the 

'  Zool.  Chall.  Exp.,  part  xxxv.  p.  75.  ^  Manuel  de  Conchyliologie,  p.  1164. 

■'  British  Coucbology,  vol.  iii.  pp.  45,  47.  *  Mollusca  rcgionis  arcticas  Norvegiae,  pp.  8o,  96. 

'^  Zool.  Chall.  Exp.,  part  xxxv.  pp.  35,  54.  «  Manuel  de  Conchyliologie,  p.  1172. 

(zooL.  CHALL.  EXP. — PART  Lxxiv. — 1888.)  Eece  4 
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pallial,  posterior  apertures  are  surrounded  by  a  common  ring  of  tentacles ;  the  anal 
aperture  is  prolonged  in  a  short  siphon  ;  the  branchial  aperture  has  a  large  internal 
valve ;  finally,  there  is  a  very  large  anterior  pair  of  labial  palps,  and  a  small 
posterior  pair. 

In  Cusindaria  the  characteristics  are  different  and  very  special.  There  are  four 
separate  pairs  of  apertures  on  the  branchial  partition  ;  the  two  pallial  posterior  orifices 
are  prolonged  by  siphons  united  throughout  all  their  length  ;  the  labial  palps  are  all 
much  reduced. 

We  may  therefore  classify  the  three  genera  as  follows  : — 

I.  Apertures  of  the  branchial  partition  arranged  in  groups. 

1 .  Two  groups  of  apertures  on  each  side Poromya. 

2.  Three  groups  of  apertures  on  each  side Silenia. 

II.  Separate  apertures,  to  the  number  of  four  pairs Cuspidaria. 

For  the  first  two  genera  we  may  employ  the  family  name  created  by  Dall, 
Poromyida3 ;  for  the  third  we  must  form  a  special  family,  Cuspidariidse,  taken  from  the 
same  author. 

B.  Phylogeny. — We  have  seen  that  a  "  branchial "  partition  pierced  with  apertures, 
so  that  the  two  pallial  chambers  communicate  with  each  other,  is  a  common  character- 
istic of  the  three  genera  we  have  been  considering.  But,  if  we  compare  them  with  each 
other,  we  shall  easily  discover  different  successive  stages  of  retrogression  in  the  branchial 
apparatus. 

In  Lyonsiella,  a  genus  l)elonging  to  the  group  Anatinacea  (sensu  latiorc),  the  gills 
are  also  united  to  the  mantle  along  their  entire  length,  to  each  other  behind  the  foot, 
and  to  the  division  between  the  two  siphons.  They  thus  form  two  great  pallial 
chambers,  corresponding  exactly  to  the  two  chambers  of  the  Septibranchia.  Here, 
then,  we  have  the  starting-point  of  the  strange  arrangement  which  characterises  tliis 
latter  group. 

But  in  Lyonsiella  cd>yssicola  (see  PI.  II.  fig.  10)  the  structure  of  the  gills  is 
preserved,  and  the  branchial  lamellae  cover  the  partition  from  the  anterior  adductor  to 
the  division  between  the  siphons. 

The  first  stage  of  reduction  is  seen  in  Poromya,  in  which  the  partition  has 
already  become  muscular,  but  has  retained  two  groups  of  lamellae  on  each  side  (PI.  III. 

%•   7). 

The  reduction  is  still  greater  in  "  Silenia,"  in  which  the  plates  have  disappeared, 
and  only  form  the  lips  on  each  side  of  the  apertures  in  the  three  pairs  of  groups 
(PI.  III.  fig.  10). 

The  reduction  is  extreme  in  Cusjndaria,  in  which  there  are  only  four  pairs  of 
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apertures.     If  we  wish,  then,  to  arrange  these  four  genera  according  to  their  mutual 
affinities,  we  may  do  so  in  a  straight  line,  thus : — 

Cuspidaria. 

I 

I 
Poromya. 

i; 

Lyonsiella. 


IL-COMPARATIVE   PART. 


I.  GASTROPODA. 


We  have  seen  that  in  the  majority  of  the  Gastropoda  from  great  depths,  the  organs 
of  visions  are  very  rudimentary  or  even  completely  absent. 

But,  on  the  other  hand,  adjacent  species  (as  for  Pleurotoma  brychia,  Pleurotoma 
lepta,  Fossarus  cereus,  and  Puncturella  brychia)  and  allied  genera  (as  in  the  case  of 
Guivillea)  may  possess  well-developed  and  normal  eyes.  The  state  of  these  organs 
in  the  Gastropods  from  the  depths  cannot  therefore  be  regarded  as  a  zoological 
characteristic  of  their  group,  which  has  been  retained  in  a  new  habitat.  It  is  rather 
a  modification  impressed  upon  these  organs  by  the  conditions  of  abyssal  life. 

In  fact,  there  are  other  Gastropods,  which  are,  as  regards  their  eyes,  in  the  same 
condition  as  those  from  the  deep  sea. 

The  Gastropods  in  which  the  eyes  are  wholly  absent  are  not  numerous.  The 
instance  of  Vermetus,  quoted  by  Gegenbaur,'  is  wholly  erroneous :  very  evident  eyes 
are  to  be  seen  in  Vermetus  triqueter,  where  they  have  been  observed  by  Lacaze-Duthiers, 
and  in  Vermetus  gigas,  as  I  have  myself  noted,  &c. 

In  the  group  formed  by  Neomenia  and  Chsetoderma,  designated  Aplacophora,  the 
organs  of  vision  are  absent.  As  to  the  Polyplacophora  (or  Chitons),  though  they  have 
numerous  dorsal  eyes,  as  H.  N.  Moseley  has  shown,  they  do  not  possess  in  their  adult 
life  organs  homologous  to  the  two  cephalic  eyes  of  the  Anisopleural  Gastropods.  It  is 
therefore  a  distinct  character  of  the  entire  group  of  Isopleura,  that  they  have  no  cephalic 
eyes. 

It  is  inaccurate,  however,  to  say,  as  Glaus  ^  does,  that  "  cephalic  eyes  are  absent 
only  in  the  Chitons,"  for  some  other  Gastropoda  are  reputed  to  be  without  visual  organs. 
But  in  these  cases  the  absence  of  visual  organs  is  not,  as  in  the  Isopleura,  a  general 

'  Grundriss  der  vergleichenden  Anatomie  (1878),  p.  373. 
2  Grundziige  der  Zoologie  (1882),  Bd.  ii.  p.  31. 
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character  of  an  entire  group  of  some  extent,  but  is  merely  the  result  of  a  special  adapta- 
tion of  some  restricted  division. 

I  ought  to  mention  at  the  outset  that  among  the  Gastropod  Molluscs  which  have 
been  cited  as  devoid  of  eyes,  there  are  several  which  have  not  been  subjected  to  sufficiently 
complete  investigation,  and  which  have  been  credited  with  blindness  without  special 
research,  when  the  fact  was  that  the  eyes  were  only  in  some  degree  rudimentary.  The 
conclusion  was  simply  based  on  the  observation  that  the  head  did  not  exhibit  pigmented 
spots  visible  externally.     Such  are,  for  example, — 

On  the  one  hand,  (A)  a  certain  number  of  BuUoidea'  {Scaphander,  Philine, 
Doridium,  &c.)  and  also  Naticidae,  in  which  the  eye  really  exists  and  is  pigmented, 
but  is  covered  by  a  tegumentary  and  muscular  layer  of  some  thickness.  The  latter 
is  the  result  of  adaptation  to  the  burrowing  habits  of  the  animals.  Through  the 
tegumentary  layer  the  above  animals  can  still  appreciate  different  degrees  of  light  and 
darkness.  It  is  possible  that  in  certain  forms  of  Natica  the  eye  does  not  persist,  but 
is  altogether  absent.  (B)  Phyllirhoe,  reputed  to  be  blind  by  von  Siebold,^  possesses 
pigmented  eyes  f  but  these  are  again  covered  by  integument,  and  situated  directly 
upon  the  nervous  system,  as  is  also  the  case  (C)  in  certain  Nudibranclis,  such  as  Dons, 
Eolis,  Scyllaia,  Tethys,  &c.  In  all  these  animals  the  rudimentary  character  of  the 
eye  consists  solely  in  its  being  concealed  below  the  integument,  and  in  a  moderate 
reduction  of  its  dimensions. 

On  the  other  hand,  (D)  in  Guivillea,  and  in  certain  other  Gastropods  afterwards 
mentioned,  the  eye  still  exists,  but  has  been  subjected  to  important  modifications  of 
structure,  and  has  lost  its  pigment,  as  we  have  noted  above. 

I  have  unfortunately  been  unable,  for  lack  of  time,  to  corroborate,  by  personal 
examination,  all  the  cited  cases  of  Anisopleural  Gastropods  said  to  have  no  eyes,  or  to 
have  visual  organs  atrophied  in  some  way  or  other.  It  is  therefore  possible  that 
in  regard  to  some  of  the  forms  reputed  to  be  "  blind,"  some  reservations  may  have  to 
be  made,  as  in  the  above  cases. 

Among  these  forms,  perhaps  the  most  astonishing  are  two  large  species  of  Auricula 
[Auricula  auris  judw  and  Auricula  auris  viidm),  for  in  these  animals  there  does  not 
seem  to  be  any  apparent  reason  for  the  atrophy  of  eyes ;  while  in  the  cases  to  be 
mentioned  below,  the  rudimentary  nature  or  total  disappearance  of  these  organs  is  the 
result  of  a  special  and  perfectly  definite  adaptation.  It  is  evident  that  the  primitive 
Anisopleura  all  possessed  eyes,  but  that  these  organs  may  become  rudimentary  under  the 
influence  of  special  external  conditions. 

'  Krohn,  Fernere  Beitriige  zur  Kenntniss  des  Schneckenauges,  Arch./.  Naturgesch.,  1839,  p.  335. 
^  Lehrbuch  der  vergleichenden  Anatomie  der  Wirbellosen  Thiere,  p.  310. 
'  Souleyet,  Voyage  de  la  Bonite,  Zoologie,  t.  ii.  p.  410. 
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1.  In  several  forms  one  may  observe  an  exaggeration  of  tlie  first  exception  cited 
above,  that  is  to  say,  rudimentary  condition,  in  consequence  of  the  conceahnent  of  the 
eyes  under  organs  which  completely  cover  them.  All  such  organisms  are  burrowers, 
like  the  Naticidse  and  Bulloidea  referred  to  above. 

A.  Diphyllidia} 

B.  Several  species  of  Terebra.^ 

C.  Certain  Olividse  :  Agaronia,^  Olivella,*  AnciUanaJ 

D.  Bulla.' 

2.  It  is  well  known  that  the  eyes  of  pelagic  animals  have  a  tendency  to  become 
very  perfectly  developed,  or,  on  the  contrary,  to  become  rudimentary,  and  to  disappear. 
As  an  example  of  the  former  specialisation,  one  might  cite  Heteropods  among  Molluscs, 
Alciope  among  Annelids,  &c.  As  to  the  second  direction,  we  have  already  seen  the 
tendency  to  atrophy  exhibited  by  Gastropods,  e.g.  in  Phyllirhoe  cited  above.  But  the 
tendency  to  become  rudimentary  may  become  still  more  marked. 

A.  In  certain  pelagic  Nudibranchs,  such  as  Glaucus  (where  the  eye  is  situated  on 
the  central  nervous  system,  and  has  become  quite  microscopic)." 

B.  Among  "  Pteropods,"  several  forms  (such  as  Pneumonoderma,  Clione)  exhibit  the 
rudiment  of  an  eye  which  does  not  appear  to  be  any  longer  functional.  Certain  forms 
of  Clio  (Creseis)  still  possess  two  pigmented  spots,  bearing  several  minute  refractive 
bodies.     The  other  forms  no  longer  exhibit  any  trace  of  an  organ  of  vision. 

C.  In  Janthina,  the  older  authorities.  Lesson,  Eang,  d'Orbigny,  assert  the  presence 
of  eyes,  but  they  are  not  agreed  even  in  regard  to  the  position  of  these  organs.  On  the 
other  hand,  all  the  other  authorities,  Quoy  et  Gaimard,  Delle  Chiaje,'  Clark,"  the 
brothers  Adams,"  Gwyn  Jeffreys,'"  von  Jhering,"  Bouvier,''  and  myself,  are  agreed  on 
this  point,  that  no  organs  of  vision  were  to  be  found  in  any  of  the  different  forms 
examined. 

^  Siebold,  loc.  cit.,  p.  316 ;  Souleyet,  he.  cit.,  Mollusques,  pi.  xxiv.  E,  figs.  16,  17. 

-Woodward,  A  Manual  of  the  Mollusca  (1856),  p.  Ill;  Broiin  (Keferstein),  Die  Klassen  und  Ordnimgen  des 
Thierreichs,  Bd.  iii.  p.  1046 ;  Bouvier,  Systeme  nerveux,  morphologie  gencrale  et  classification  des  Gasteropodes 
I'rosobratiches,  Ann.  Sci.  Nat.  (Zool.),  s^r.  7,  t.  iii.  p.  322. 

•■'  Woodward,  loc.  cit.,  p.  117.  *  Fiscber,  Manuel  de  Conchyliologie,  p.  599. 

^  A.  and  H.  Adams,  The  Genera  of  Recent  Mollusca,  t.  i.  p.  112. 

"  Bergh,  Anatomiske  Bidrag  til  Kundskab  om  Aeoliderne,  A'.  Daimk.  Yidenak:  StUk.  Skrir.,  t.  vii.  (1864) 
p.  265;  Yayssiere,  Observations  sur  I'anatomie  du  Glaucus,  Ann.  Sci.  Nat.  (Zool.),  scr.  6,  t.  i.  p.  15,  pi.  x. 
fig.  6,  s. 

'  Descrizione  e  notomia  degli  Animali  senza  vertebre,  pi.  67,  68. 

"  On  the  Janthinse,  Scalarise,  Naticae,  Lamellarise,  and  Velutinte,  Ann.  Mciij.  A^at.  Hist.,  ser.  2,  vol.  xi.  p.  48. 

'  The  Genera  of  Recent  Mollusca,  t.  ii.  p.  85.  '"  British  Conchology,  vol.  iv.  p.  82. 

"  Vergleichende  Anatomie  des  Nervensystemes  und  Phylogenie  dcr  Mollusken,  p.  108. 

'-  Contributions  ii  I'ctude  des  Prosobranches  Ptenoglosses,  Bull.  Soc.  Mulacvl.  France,  1886,  p.  81. 
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3.  In  many  animals  belonging  to  various  groups  living  in  the  absence  of  liglit,  it 
has  been  observed  that  the  eye  is  rudimentary  and  without  vision,  or  that  it  has  entirely 
disappeared. 

Among  the  anisopleural  Gastropods  which  are  in  this  condition  we  may  cite, — 

A.  The  species  of  Caecilianella  (for  example,  CiecilianeUa  acinda,  0.  F.  MuUer,  sp.), 
which  live  concealed  in  the  ground.  In  these  the  absence  of  pigmented  eyes  has  been 
known  since  Nilsson's  investigation.'  In  the  species  of  Testacella,  the  eye,  although 
very  minute  and  almost  rudimentary,  is  still  distinct  and  pigmented  ;  and  this  not 
unnaturally,  since  this  Mollusc  has  not  an  exclusively  subterranean  existence. 

On  the  other  hand,  it  is  well  known  that  a  certain  number  of  animals,  including  both 
terrestrial  and  fresh-water  forms  (Amphibians,  Fishes,  Insects,  Arachnids,  Crustaceans, 
Molluscs,  &c.),  live  in  caves  absolutely  shut  off  from  the  light.  They  form  the  "cave 
feuna"  of  Carniola,  Falkenstein,  of  the  mammoth  cave  of  Kentucky,  of  Cuba,  &c. 
Among  the  anisopleural  Gastropods  which  are  found  blind  in  such  environment,  we 
may  mention, — 

B.  The  species  of  Zosj^eum,  allied  to  Pupa? 

C.  Helix  hauffeni,  F.  Schmidt.' 

D.  Bithinella  pellucida,  Hauffen,  sp. 

The  last  species,  investigated  by  Wiedersheim*  and  de  Rougemont,"  exhibits  at  the  base 
of  the  tentacles  an  unpigmented  tubercle,  like  that  of  GuivillecC 

Among  the  Gastropods  of  the  cave  fauna  there  appear  to  be  some  forms  which 
still  retain  normal  or  approximately  normal  eyes.  Such,  for  example,  is  a  species 
of  Zonites  described  by  Dall.'^  These  are  forms  in  which  adaptation  to  a  life  in  dark 
caves  has  not  yet  l)een  so  old-established  or  so  complete  as  that  of  the  species  above 
mentioned. 

4.  Finally,  there  are  certain  marine  animals  (Fishes,  Crustaceans,  IMolluscs,  &c.) 
which  live  in  depths  so  great  that  the  light  is  feeble  or  nil,  apart  from  that  produced 
bv  phosphorescent  forms.  These  also  exhibit  marked  modifications  in  the  organs  of 
vision. 

'  Historia  Molluscorum  Suec'ae,  1823. 

-  Frauenfeld,  Besuch  einigcr  Krainenbohlen,  Verh.  d.  k.  k.  zool.-hot.  Verehis  Wicn,  Bd.  iv.  p.  G4,  1854  ;  Frauen- 
feld,  Die  Giittung  Carychium,  IhiiL,  p.  75. 

"  Schmidt,  Beschreibung  ueuer  Hohleutliiere,  f'erli.  d.  k.  k.  zoul-hot.  Verews  TT'iVn,  Bd.  v.,  1856,  p.  4. 

^  Beitrage  zur  Keuutuiss  der  Wiirttembergischen  Hohlenfauna,  Vcrh.  d.  Phys.  Mtdic.  Gts.  Wlir:hur(j,  Keue  Folge, 
Bd.  iv.,  1873. 

^  fitude  sur  la  faune  des  caiix  privces  de  lumiere  (1876). 

'■  Wiederslieim,  loc.  cit.,  p.  210,  pi.  vii.  fig.  14,  h. 

'  Packard,  Ou  a  uew  cave  fauna  in  Utah,  Bull.  U.  S.  Gcol.  and  Geofjr.  Survey  of  the  Territories,  vol.  iii.,  1877,  ji. 
103. 
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Among  Crustaceans,  modifitations  occur  in  the  two  directions  mentioned  above  in 
respect  to  pelagic  animals  in  general,  that  is,  towards  atrophy  and  towards  hypertrophy. 
An  example  of  the  latter  is  furnished  by  Cystisoma  neptuni,  Gu^rin  ;  and  such  modifi- 
cations are  probably  useful  for  the  perception  of  luminous  rays  which  would  be  imper- 
ceptible to  normal  eyes,  either  on  account  of  their  feeble  intensity,  or  because  of  their 
special  chemical  character.  Examples  of  such  modification  are  not,  however,  numerous, 
and  there  is  no  instance  of  a  Gastropod  from  the  great  depths  in  which  the  visual 
organs  have  undergone  such  a  change. 

In  all  Gastropods  from  that  habitat  the  eyes  have  been  markedly  atrophied  (as 
in  Guivillea),  or  liave  totally  disappeared,  as  in  the  other  species  discussed  after 
Guivillea  (Pleurotoma  lepta,  Phurotoma  hrycliia,  Fossarus{}.)  cereus,  Puncturella 
hrychia).  Some  other  instances  of  the  latter  condition  are  already  known  in  species 
from  various  depths,  and  I  am  convinced  that  further  researches  will  greatly  increase 
the  list. 

A.  Pleurotoma  nivale,  Loven,'  of  which  G.  0.  Sars  has  made  a  special  genus, 
under  the  title  TyphlomangUia,'  lives  at  about  170  fathoms. 

B.  Fusus  abyssorum,  Fischer,'  collected  from  between  1300  and  2800  fathoms. 

C.  Eulima  stenostoma,  Jeffreys,''  lives  at  about  90  fathoms. 

D.  Tectura  fidra,  0.  F.  Mliller,  sp. 

E.  Lepeta  s.  str. 

F.  Propilidinm. 

The  markedly  rudimentary  character  of  the  eyes  of  the  subterranean  or  abyssal 
Molluscs  is  produced  in  an  entirely  different  fashion  from  that  which  we  have  noticed 
in  certain  Gastropods  (burrowers,  some  Nudibranchs,  &c.),  where  the  organs  are 
concealed  under  the  skin,  and  undergo  diminution  in  size.  In  the  present  instances 
the  eyes  remain  on  the  surface  and  do  not  become  reduced  in  size,  but  lose  successively 
certain  of  their  constitutent  portions,  or  altogether  disappear. 

Among  the  Gastropods  from  great  depths,  as  among  the  subterranean  forms,  there 
are  several  {Troclms  infundihidum,  Trochus  rJiina,  Tiirho  transenna,  &c.)  which  still 
retain  well-pigmented  eyes,  like  those  of  littoral  species.  Like  some  of  the  cave 
forms  above  referred  to,  they  are  instances  of  more  recent  and  still  incomplete  adaptation. 
It  is  certain  none  the  less  that  abyssal  Gastropods,  as  well  as  the  subterranean  forms, 
have  a  general  tendency  to  become  rudimentary  and  to  lose  their  eyes. 

'  Jeffreys,  British  Conchology,  vol.  iv.  p.  389. 
-'  MoUusca  regionis  arcticse  Norvegiae,  p.  241. 

'  F'ischer,  Sur  les  especps  de  Mollusques  arctiques  trouvees  dans  les  grandes  profondeurs  de  rOc&n  Atlantique 
intertropical,  Comptes  reiuln.i,  xcvii.  p.  1498. 

'  Jeffreys,  British  Conchology,  vol.  iv.  pp.  207,  208. 
(zooL.  CHALL.  EXP.— PART  Lxxiv.— 1888.)  Eeee  5 
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The   facts  and  instances  above  referred  to  may  be  summed  up  in  the  following- 
table  : — 


Auricula  auris-Judx,  Auricula  auris-midx. 

-  Diphyllidia. 

Some  Terelrrx. 

OliveUa. 

'  Burrowers. 

Agarunia. 
Ancillaria. 

From  habit. 

-  Bnllia. 

i  "  Pteropoda." 
■;  Glaucus. 
\  Jantldna. 

Anisopleural  Gastropods  with 

^  Pelagic. 

udimentary  organs  of  vision. 

I  Ceecilianella. 
I  Pulmonate.       <  Helix  haujf'eni. 
i                            ( Zoipeum. 

'  Subtfirranean 

(Cave  fauna). 

{  Fresh  water.        Dithinella  pellucida. 

From  the 

Pleurotoma  nivalc. 

absence  of     < 

lej)ia. 

light. 

hnjchia. 

Fusus  ahyssoriim. 
Guivillea. 

Abyssal. 

. 

EuUma  stenostoma. 

Fussarus  ?  cereus. 
Tectum  fulva. 
Lepeta  s.  str. 
Propilidium. 
Punchirella  hryrh  ia. 

II.  PELECYPODA. 


The  arrangement  of  the  gills  in  Malletia,  in  the  "  Cryptodon  "  of  the  Challenger, 
and  in  the  entire  group  of  "  Anatinacea"  formed  hy  Poromya,  Silenia,  and  Cusjndaria, 
prompted  me  to  study  their  structure  in  a  large  number  of  other  Pelecypoda.  I  shall 
here  summarise  the  results  of  my  comparative  investigation. 

It  has  been  already  indicated  that  among  all  the  known  gills  of  Pelecypoda,  those 
of  Malletia  have  the  simplest  structure,  and  most  closely  approach  the  gills  of 
Cephalopods  and  Gastropods  (such  as  Fissurella  and  Haliotis).  They  may  be  regarded, 
then,  as  the  type  m.ost  closely  resembling  the  primitive  gill  of  Pelecypoda. 

It  is  possible,  in  fact,  to  derive  from  this  type  all  the  other  forms  of  gill  found  in 
the  group.  One  can  readily  understand  that  with  further  specialisation,  that  is  to  say, 
with  increase  of  surface  for  blood  exposure,  these  organs  must  needs  have  their  gill- 
lamellae  elongated  into  filaments.  But  the  two  rows  of  lamellae  being  then  compressed 
l>etween  the  mantle  and  the  visceral  mass,  they  must,  in  order  to  elongate  and  become 
transformed  into  filaments,  extend  towards  the  ventral  side,  parallel  to  one  another. 
This  is  what  occurs  in  the  animals  allied  to  Malletia  (PI.  IV.  fig.  10  BB),  in  the 
entire  group  of  Arcidse. 
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One  remarkable  exception  to  this  riile  is  found  in  the  forms  of  Solenomya.  In 
these  Molluscs  the  gills  apparently  retain  the  simple  structure  characteristic  of 
MaUetia,  but  the  lamellae  are  elongated,  and  one  row  extends  towards  the  dorsal,  and 
the  other  towards  the  ventral  surface. 

In  Nucula  (PI.  IV.  fig.  10,  B)  the  beginning  of  the  elongation  of  the  lameUse  may- 
be already  observed.  A  more  advanced  stage,  showing  the  two  rows  of  filaments 
(elongated  lamellae)  simple  and  perfectly  parallel,  is  not  represented  by  any  modern 
forms.  Solenomya  would  approximately  represent  this  phase,  if  the  two  series  of 
lamellse,  instead  of  remaining  in  the  same  plane  (turned  in  opposite  directions),  were 
both  turned  ventrally,  that  is  to  say,  if  the  dorsal  row  were  folded  between  the  mantle 
and  the  ventral  series.  But  among  the  other  extant  Pelecypoda  no  form  retains  the 
stage  with  simple  filaments  (PI.  IV.  fig.  10,  C). 

In  fact,  in  the  gills  which  are  least  removed  from  those  of  Nucula,  these  filaments 
become  recurrent.  Elongated  to  increase  their  surface  of  hsematosis,  and  not  being 
able  to  extend  farther  in  a  ventral  direction,  the  filaments  are  turned  upon  themselves 
in  a  dorsal  direction,  growing  towards  the  point  of  origin  of  the  axis,  and  exhibiting  in 
transverse  section  the  form  of  an  elongated  V-  Such  is  the  structure  of  the  gill  in  the 
Arcidae  (PL  IV.  fig.  10,  D).  The  two  series  of  filaments  then  form  two  branchial 
plates.  According  to  Dall,'  Area  eetomata  possesses  only  one  of  these  plates;  but  the 
fact  seems  to  me  to  demand  corroboration. 

In  the  Arcidas  these  filaments  are  still  entirely  free  and  perfectly  distinct  from 
one  another.  But  in  a  more  advanced  stage  of  specialisation  all  the  filaments  of 
one  half  plate  or  lamina  {a  or  a',  for  example,  in  PL  IV.  fig.  10),  though  not  fused 
to  one  another,  are  nevertheless  united  by  perpendicular  bridges,  while  transverse 
bridges  connect  the  two  branches  of  the  same  filament.  This  is  the  state  of  afi'airs 
in  Mytilus. 

In  a  more  elaborated  union  and  completer  fusion,  the  filaments  come  to  form  four 
laminae,  of  which  the  two  internal  and  the  two  external  are  united  to  one  another  Ijy 
longitudinal  contact,  leaving  between  them  "  interbranchial "  tubular  spaces,  and  by 
transverse  septa.  In  this  way  the  gill  consists  of  an  external  plate  (with  two  laminae) 
and  of  an  internal  plate  (also  with  two  lamina3). 

The  surface  of  the  plates  may  then  become  folded,  and  exhibit  the  most  general 
type  of  gill  in  the  Pelecypoda  (PL  IV.  fig.  10,  E).  This  type  may  be  further  modified 
by  enlargement  or  by  reduction. 

Thus  in  a  large  number  of  Pelecypoda,  as,  for  example,  in  Cardium  (PL   IV. 

1  Eeport  on  the  Mollusca,  Bull  Miis.  Comp.  ZooL,  xii.  p.  2-14.  According  to  Dall,  Dimrja  (ihid.,  p.  232)  and 
Amusium  (p.  210)  have  also  only  a  single  gill  ou  each  side  ;  but  I  have  shown  that  in  the  Challenger  species  of  Amusiinn 
there  were  two  normal  gills  on  each  side. 
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fig.  10,  F),  the  external  lamina  of  the  outer  plate  extends  dorsally,  so  as  to  form 
the  begmning  of  a  third  lamella.     This  is  what  is  called  an  "appendage." 

On  the  other  hand,  the  whole  of  the  outer  plate  may  be  reduced  and  directed 
dorsally,  as,  for  instance,  in  Tellina  (PI.  IV.  fig.  10,  G).  This  portion  is  then  also 
called  an  "appendage."  But  it  is  in  nowise  comparable,  as  Fischer  believed,  to 
the  appendage  of  Cardium,  or  of  other  Pelecypoda  with  two  branchial  plates  of 
which  the  outer  is  appendiculate.  For  in  the  latter  cases  the  appendage  corresponds 
to  the  entire  outer  plate  of  the  typical  gill  (E). 

It  is  by  regarding  this  appendage  of  Cardium  and  of  other  Pelecypoda  with  two 
branchial  plates,  as  a  structure  homologous  with  the  so-called  "appendage"  of 
Tellina,  that  Fischer*  has  come  to  consider  the  ventrally  directed  branchial  plate  of 
Tellina  as  homologous  with  the  outer  plate  of  the  Pelecypoda  which  he  designates  as 
"  Tetrabranch." 

But  this  branchial  plate  of  Tellina  has  its  recurrent  or  reflected  lamina  tntevnal. 
If  the  plate  were  external,  its  recurrent  lamina  would  also  be  external.  It  therefore 
represents  surely  the  internal  branchial  plate  of  the  other  Pelecypoda  mentioned 
above. 

This  arrangement  of  the  gill  seen  in  Tellina  occurs  in  the  greater  number  of  the 
members  of  Fischer's  group  Anatinacese  (in  which  Hancock"  has  also  previously 
supposed  that  the  ventrally  directed  plate  corresponded  to  the  outer  plate  of  other 
Pelecypoda),  and  in  the  family  Clavagellidas  which  he  includes  in  his  group.  But  in 
these  groups  the  outer  plate  of  the  gill  (Fischer's  "  appendage  "),  very  much  reduced 
in  Pandora,  only  possesses  the  internal  lamina  (PI.  IV.  fig.  10,  I,  a),  the  "direct" 
lamina  of  Lacaze-Duthiers  ;  the  external  or  recurrent  lamina  is  absent.' 

I  cannot  for  a  moment  suppose  that  this  disposition  of  the  gills  (G  and  I) 
of  Tellinidaj,  Anatinacea,  Clavagellidaj  (that  is  to  say,  the  "  Appendiculate 
Dibranchs  "  of  Fischer),  could  be  derived  from  the  arrangement  found  in  Solenomya 
(BB),  where  the  two  branchial  plates  are  also  directed  in  opposite  directions, 
the  one  ventrally  and  the  other  dorsally  (the  dorsal  plate  being  for  Fischer  the 
"appendage"),  but  where  neither  of  the  plates  exhibits  any  recurrent  or  reflected 
portion. 

I  would  regard  the  gill  arrangement  of  Tellina,  &c.,  as  a  modification  of  the  tj'pical 
disposition  ("Tetrabranch")  (E).  For  each  of  the  groups  cited,  one  may  find  among 
the  "  Tetrabranchs  "  neighbouring  forms  which  hardly  diff'er,  except  in  the  arrangement 
of  the  outer  plate  of  the  gill. 

1  Manuel  de  Conchyliologie,  p.  1141. 

2  Hancock,  On  the  animal  of  Cliamostrea  albida,  Aim.  (mil  Mar;.  Nat.  Hial.,  ser.  2,  vol.  xi.  p.  lO'J  ;  Hancock,  On  the 
animal  of  Myochama  anomioidcs,  ///('</.  p.  289;  Lacaze-Dutbiers,  Morphologie  des  Acepbales,  Arch,  de  Zvol.  Expe'i:, 
ser.  2,  t.  i.  p.  715,  pi.  xxxvii.  fig.  4  (Axjieryillimi). 
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In  the  Lucinidtu  of  Fiacher,  and  in  the  sj^ecies  of  Cri/pfvdu)i  of  the  Challenger  (II), 
the  outer  plate  of  the  gill  is  not  transformed  into  a  dorsally  directed  "  appendage,"  but 
has  altogether  disappeared.  For  here  again,  as  in  Tdlina,  the  branchial  plate  directed 
ventrally  is  homologous  with  the  internal  plate  of  the  typical  gill  (E).  In  fact,  its 
recurrent  or  reflected  lamina  is  internal.  The  embryological  facts  also  show,  according 
to  Lacaze-Duthiers,'  that  this  plate  is  indisputal  )ly  the  internal. 

From  what  has  been  said,  it  is  not  necessary  to  conclude,  as  Dall  -  has  done,  that 
the  gills  cannot  be  employed  for  purposes  of  classification.  They  may  be  so  used,  but 
in  so  doing  we  attend,  as  Eay  Lankester  ^  has  shown,  to  their  structure,  and  not,  as 
Fischer  did,  to  their  number.  All  the  Pelecypoda  have,  in  fact,  on  each  side  only  a  single 
gill,  each  plate  of  which  corresponds  to  half  of  the  gill  of  Gastropod  or  Cephalopod. 
This  can  be  very  clearly  seen  in  primitive  gills  like  those  oi  Mallet ia.  But  this  single  gill 
may  be  greatly  modified  in  the  great  majority  of  Pelecypoda,  either  by  enlargement  or 
by  reduction.  Thus,  as  has  been  already  explained,  the  gills  come  to  have  an  appear- 
ance quite  difierent  from  those  of  other  Molluscs. 

In  a  preceding  publication  ^  I  was  not  in  a  position  definitely  to  discuss  Fischer's 
classification,  which  was  not  then  fully  published.  But  since  the  publication  of  Fischer's 
Manual,  and  my  recent  examination  of  a  large  number  of  Pelecypoda,  I  have  become 
convinced  that  his  classification  is  unnatural.  It  tends,  that  is  to  say,  to  separate  forms 
so  closely  allied  as  Lucina  and  UnguUna,  Tellina  and  Psammohia,  Aspergillum  and 
Fistulana,  &c.,  to  place  Malletia,  Yoldia,  and  Nncula  among  Tetrabranchs,  and 
Solenomya  among  Dibranchs,  though  the  gills  in  all  cases  are  formed  in  essentially 
similar  fashion  ;  and,  finally,  to  rank  genera  so  peculiar  as  those  of  the  "  Anatinacea," 
studied  above,  which  are  destitute  of  true  gills  {sensn  sfricto),  among  the  "  Diliranchs," 
in  which  the  gills  are  well  developed. 

The  supposed  parallel  classification  of  Dibranchs  and  Tetrabranchs,  which  Fischer  ^ 
suggests,  shows  nothing  more  than  that  the  same  reduction  of  gill  may  occur  in  different 
groups. 

Apart  fi-om  the  two  great  works  of  Poli  ^  and  of  Deshayes,'  of  which  the  former  is 
already  very  old,  the  general  morphology  of  the  Pelecypoda  has  not  been  the  subject 
of  works  extending  over  the  entire  group,  or  even  over  the  greater  part  of  it.  Of  late 
years  it  has  been  rather  to  the  physiology  of  these  organisms  that  investigation  has  been 

1  Memoire  sur  le  developpenient  des  brancliies  des  MoUusquea  Acepliales  Lamellibrauches,  Ann.  Sci.  Nat.  (Zuol), 
ser.  4,  t.  V.  p.  46. 

2  Report  on  the  Mollusca,  Bull.  Mvs.  Comp.  ZovL,  t.  xii.  p.  281. 

*  Mollusca,  Eucycl.  Brit,  9th  ed.  t.  xvi.  p.  691. 

*  Notice  sur  les  Mollusques  recueillis  par  M.  le  Capitaine  Storms  dans  la  region  du  Tanganyka,  Bull.  Mii.f.  B">j. 
Hist.  Aat.  Bil<i.,  t.  iv.,  1886,  p.  120. 

5  Manuel  de  Conchyliologie,  p.  1141.  *  Testacea  utriusque  Siciliae. 

'  Histoire  naturelle  des  Mollusques  (Exploration  de  rAlgeric). 
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specially  directed ;  the  circulation,  the  entrance  of  water  into  the  blood,  pori  aquiferi, 
and  the  like,  have  mainly  occupied  attention.  Thus  it  is  that  our  notions  of  the  mutual 
relations  of  the  different  groups  of  Peleeypoda  are  still  very  imperfect. 

In  order  to  reach  a  completer  view  of  the  class,  it  would  be  necessary  to  have 
material  from  all  parts  of  the  world,  and  representative  of  all  the  principal  types,  and 
then  in  such  a  museum  to  resume  the  labours  of  Poll  and  Deshayes  with  the  light  of 
the  phylogenetic  conceptions  which  were  unknown  to  them. 

But  although  there  are  great  lacunas  in  our  knowledge  of  the  morphology  of 
Peleeypoda,  I  do  not  think  that  it  is  necessary  to  abstain  from  already  seeking  to 
discover  the  mutual  relations  of  the  different  groups,  or,  in  other  words,  to  sketch  their 
phylogenetic  or  natural  classification. 

Indeed,  however  imperfect  the  result  of  any  such  endeavour  may  be,  it  cannot  but 
be  of  use  in  attracting  discussion  and  criticism,  and  thereby  suggesting  new  researches. 
From  this  point  of  view  one  cannot  help  regretting  that  there  are  so  few  synthetic  works 
among  the  multitude  of  analytic  or  descriptive  memoirs  which  see  the  light,  and  so  few 
ideas  amid  so  many  accumulated  facts.  For  every  new  idea  is  a  progress ;  and  even 
when  synthetic  attempts  or  theoretical  ideas  are  pushed  to  an  extreme,  as,  for  example, 
in  the  great  work  of  von  Jhering  on  the  nervous  system  of  Molluscs,  they  do  not  by 
any  means  remain  barren  of  results,  even  if  they  only  serve  to  incite  to  research  and  to 
provoke  discussion. 

But  even  von  Jhering  has  not  attempted  to  sketch  the  phylogenetic  classification 
of  the  Peleeypoda.  The  only  attempt  of  the  kind,  and  that  from  an  exclusively  con- 
ch ological  and  palaeontological  point  of  view,  is  due  to  Neumayr.'' 

While  I  share  the  opinion  of  Fischer  ^  as  to  the  limited  value  of  the  hinge  in 
classification,  I  cannot,  on  the  other  Iiand,  ignore  the  work  of  Neumayr,  or  the  results 
of  his  conchological  and  palaeontological  researches.  For  although  Professor  Gaudry 
has  described  Palaeontology  as  "  grandeur  et  misere,"  it  must  be  allowed  that  as  regards 
MoUusca  (except  from  some  points  of  view  in  respect  to  Cephalopods),  Palaeontology  is 
hardly  anything  but  "  misere."  In  spite  of  the  perfect  fossils  that  remain,  nothing  of 
the  real  structure  is  revealed  beyond  certain  peculiarities  of  the  mantle. 

Therefore  I  limit  myself  here  simply  to  the  living  Peleeypoda,  and  exclusively  to 
the  study  of  their  soft  parts.  In  the  following  table,  only  the  great  groups  are  indi- 
cated. Except  in  the  case  of  a  few  important  families,  I  have  omitted  the  smaller 
groups  which  gravitate  round  the  larger.  It  must  be  noted,  furthermore,  that  this 
table  is  only  a  sketch,  designed  especially  to  indicate  the  successive  modifications  of  the 
gills,  and  to  summarise  the  facts  which  have  been  discussed  above. 

'  Zur  Morpholrgie  des  Bivalvcnsclilosses,  Silziiiig.sb.  d.  k.  k:  Akad.  Wlss.  Wien,  Bd.  Ixxxviii.  p.  413. 
-  Uue  nouvelle  Classification  des  Bivalves,  Journ.  de  Coiichi/l.,  t.  xxxii.  p.  121. 
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Cuspidariids 
Clavagellidae  Poromyidoe 

Pholadacea  Aiiatinacea  Tellinidre 
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LuciniJaj 


Ostracea 


Couchacea 


Pectinacea 


Submytilacea 


Mytilacea 


Trigoniid* 


Solenoinyidae 


\ 
ArcidsB 


Nuculidae 


In  tliis  table  the  branch  proceeding  from  JMytilacea  to  Ostracea  corresponds  to  the 
Dysodonta  of  Neumayr ;  the  branch  from  Submytilacea  to  Tellinidfe  and  Lucinidse 
represents  Neumayr's  Heterodonta,  and  the  Myacea  with  the  two  branches  which  rise 
from  them  are  his  Desmodonta. 

It  will  be  noticed  that  the  above  table  differs  in  several  points  from  that  of  Professor 
Neumayr  (loc  cit.,  p.  413).  In  fact,  I  regard  his  Palseoconcha  as  arising  from  the 
Taxodonta  (Arcacea),  rather  than  as  giving  origin  to  them.  It  is  possible  that  these 
Palseoconcha  represent  the  origin  of  the  Solenomyidis. 

And  again,  I  regard  the  Trigoniidse  as  the  direct  derivatives  of  the  Arcacea.  The 
nature  of  their  mantle,  of  their  foot,  and  of  their  gills,  which  consists  each  of  two  plates 
of  filaments,'  afford  strong  evidence  in  favour  of  this  interpretation. 

As  to  the  Monomyaria  (Ostracea  and  Pectinacea)  and  the  Heteromyaria  (Mytilacea), 
I  am  in  entire  agreement  with  the  opinion  of  Neumayr,  which  is  shared,  I  believe,  by  all 
malacologists,  that  the  first  are  derived  from  the  second,  of  wdnch  they  merely  constitute 
a  "  sedentary "  specialisation.  The  Heteromyaria  find  their  origin  in  the  Arcacea, 
through  forms  belonging  to  the  Aviculidae,  and  more  especially  to  the  Pterinein^e  (such 
as  Macrodon  and  Pterinea). 

As  regards  the  Desmodonta  and  Heterodonta,  it  will  be  seen  that  I  do  not  regard 

1  Huxley,  Description  of  the  animal  of  Trigonia,  Proc.  Zool.  Sec.  T.mJ.,  1859,  p.  31. 
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them  as  great  separate  groups  of  distinct  origin.  Neumayr  seems  almost  alone  in  this 
opinion.  On  the  contrary,  I  regard  the  Desmodonta  as  derived  from  certain  Heterodonta, 
and  the  close  resemblance  in  the  structure  of  the  two  series  prevents  me  from  separating 
them. 

Finally,  it  will  be  seen  that  the  forms  with  rudimentary  gills  belong  to  the 
terminal  groups :  Clavagellidae,  Cuspidariidse,  Poromyidse,  Tellinidse,  Lucinidse,  which  is 
contrary  to  the  opinion  of  Von  Jhering,  who  regarded  the  latter  as  primitive.'  But 
these  terminal  groups  have  distinct  origins,  as  the  phylogenetic  table  suggests,  and 
cannot  possibly  be  united  in  any  natural  classification. 


111.— CONCLUSIONS. 

As  the  subject  is  still  new,  and  hitherto  but  little  investigated,  we  cannot  yet 
presume  to  formulate  general  and  final  conclusions.  But  few  deep-sea  Molluscs  have 
as  yet  been  studied,  and  many  researches  must  still  be  undertaken  before  definite 
generalisations  can  be  ventured. 

Having  made  these  reservations,  I  think,  nevertheless,  that  in  order  to  sum  up  the 
facts  discussed  above  it  is  necessary  to  attempt  to  formulate  certain  results.  From  the 
observations  which  I  have  made  on  the  MoUusca  ^  from  the  deep  sea,  I  conclude  : — 

1.  An  organ  of  special  sense,  the  organ  of  vision,  may  atrophy  and  disappear,  in 
consequence  of  the  absence  of  sufficient  light  in  the  great  depths  :  Guivillea  and 
certain  forms  of  FJeurotoma,  Fossaryf:{l),  and  Pvncturella,.  among  Gastropoda; 
Amusium  among  Pelecypoda. 

2.  Correlatively,  the  organs  of  general  sense  may  multiply  and  acquire  a  high 
degree  of  development :  labial  palps  of  Trochus  infundibulum ;  siphonal  tentacles  of 
varied  structure  in  the  deep-sea  Anatinacea  and  in  Malletia. 

3.  The  respiratory  activity  may  diminish  and  the  gills  become  rudimentary  in 
various  ways  (certain  Anatinacea  :  Poromyidse,  Cuspidariidse  ;  Cryjptodon),  or  may  retain 
great  simplicity  of  structure  {Malletia). 

'  Vergleichende  Anatomic  des  Xervcnsystemes  und  Phylogenie  der  MoUusken,  p.  64. 

2  These  results,  especially  the  first  and  second,  agree  with  what  has  been  observed  of  other  animals  from  the  deep 
sea,  such  as  Crustaceans  and  Fishes. 
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PLATE  I. 


Fio-s.  1,  2.   Guivillea  alahastrina,  Watson. 

Fig.  1.  Anterior  portion  seen  from  the  right  side. 

a,  Proboscis ;  6,  cephalic  veil ;  c,  left  tentacle ;  d,  rudimentary  right  eye ;  e,  foot ;  /,  penis  ;  g,  mantle  ; 
h,  pallial  siphon  ;   i,  entrance  to  the  pallial  chamber  ;  j,  appendage  of  the  siphon. 

Fig.  2.  Sagittal  section  of  the  rudimentary  eye. 

a,  Epithelium  ;  /),  pellucida  ;  c,  subcutaneous  connective  tissue  ;  d,  common  sheath  of  tlie  optic  nerve  and  of 
the  ball  of  the  eye  (clioroid) ;  e,  homogeneous  retinal  mass  ;  /,  beginning  of  the  optic  nerve  ;  g,  mus- 
cular mass  of  the  cephalic  veil. 

Figs.  3-5.   Trochus  infundibulum,  Watson. 

Fig.  3.  Anterior  portion  and  foot,  seen  from  the  ventral  side  and  slightly  to  the  left. 

a,  Buccal  .aperture  ;  h,  right  labial  palp ;  c,  left  tentacle,  with  the  eye  at  its  base ;  d,  mantle ;  e,  pallial 
cavity ;  /,  anus  ;   <7,  foot ;  h,  anterior  epipodial  lobe  ;   i,  epipodial  tentacles. 

Fig.  4.  Head  from  the  dorsal  aspect. 

a,  Buccal  aperture  ;   h,  labial  palp ;  c,  tentacle;   d,  eye;   e,  "palmette." 

Fig.  5.  Anterior  portion  of  the  nervous  system,  seen  from  the  right  side. 

a,  a',  C'erebr.il  ganglia  ;  h,  cerebral  commissure  ;  c,  cerebro-pleural  connective  ;  d,  cerebro-pedal  connective  ; 
e,  "labial  prominence"  of  the  cerebral  ganglion;/,  proboscideal  nerves;  g,  tentacular  nerve; 
h,  nerve  of  the  labial  palp;  i,  nerves  of  the  lips;  j,  origin  of  the  sub-oesophageal  "labial  com- 
missure." 

Fig.  6.  Dolahella  neapolitana,  Delle  Chiaje. 

Fig.  6.  Anterior  portion  and  foot,  seen  from  the  ventral  side,  and  slightly  to  the  left. 

a,  Buccal  aperture  ;  h,  labial  palp  ;  c,  anterior  tentacle  ;  d,  posterior  tentacle,  with  the  eye  at  its  base  ; 
e,  foot. 

Figs.  7,  8.  Malletia  pallida,  Smith. 

Fig.  7.  The  animal  is  viewed  from  the  left  side,  and  the  pallial  lohe  of  that  side  has  been  remo^•ed,  ivith  the 
exception  of  the  retractor  muscle  of  the  siphons. 

a,  Buccal  aperture  ;  h,  left  labial  palps ;  c,  their  appendage  contracted  ;  d,  foot ;  e,  visceral  mass ;  /,  right 
lobe  of  the  mantle  ;  g,  left  gill ;  h,  branchial  siijhon  ;  i,  anal  siphon  ;  j,  siphonal  tentacle  ;  k,  left 
retractor  muscle  of  the  siphons  ;  I,  anterior  sdductor  muscle  ;  m,  posterior  adductor  muscle  ;  n,  posterior 
retractor  muscle  of  the  foot. 

Fig.  8.  Left  giU,  seen  from  the  outer  side. 

a.  Branchial  axis  ;  b,  outer  row  of  lamella; ;   c,  inner  row  of  lamellie. 

Fig.  9.  Macoma  halthica  (L.)  {TcUina). 

Fig.  9.  Posterior  portion,  seen  from  the  left  side,  with  the  mantle  removed  from  that  side  to  the  line  x — .r'. 

d,  Foot ;  /,  right  lobe  of  the  mantle  ;  g,  left  gill ;  Ji,  branchial  siphon ;  i,  anal  siphon  ;  j,  siphonal  ten- 
tacular tuft ;  right  retractor  muscle  of  the  siphons  ;  I,  posterior  adductor  muscle  ;  ?n,  posterior  retractor 
muscle  of  the  foot ;  o,  muscle  of  the  pallial  commissure. 
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Fig.  1.  Limopsis  pelagica,  Smith. 

Fig.     1.  Seen  from  the  left  side,  the  mantle  having  been  removed  from  that  side. 

a,  Buccal  aperture  ;  b,  anterior  lip  ;  c,  posterior  lip  ;  d,  foot ;  e,  visceral  mass  ;  -7,  gill  ;  h,  branchial  support ; 
i,  right  lobe  of  the  mantle  ;  k,  anterior  adductor  muscle  ;  /,  posterior  adductor  muscle  ;  m,  anterior 
retractor  muscle  of  the  foot ;  m',  posterior  retractor  muscle  of  the  foot ;  n,  heart ;  0,  intestine  ;  p,  anus. 

Fig.  2.  Limopsis  minuta,  Philippi. 

Fig.    2.  Seen  from  the  left  side,  the  mantle  having  been  removed  from  that  side. 

a— e,  As  in  the  preceding  figure ;  /,  internal  plate  of  tlie  gill ;  y,  external  plate  ;  /i,  branchial  support ; 
j,  right  lobe  of  the  mantle  ;  j,  point  where  the  two  lobes  of  the  mantle  unite  posteriorly ;  k,  anterior 
adductor  muscle  ;   I,  posterior  adductor  muscle  ;   m,  posterior  retractor  muscle  of  the  foot ;   n,  heart. 

Figs.  3,  4.   "  Cryptodon  "  moseleyi,  Smith. 
Fig.    3.  From  the  left  side,  from  which  the  mantle  has  been  removed  from  the  anterior  adductor  muscle  to 
the  anal  aperture,  all  along  its  adhesion  to  the  giU. 
6,  Anterior  lip  ;   c,  left  posterior  palp  ;   il,  foot ;   g,  gill ;   i,  right  lobe  of  the  mantle  ;  j,  thickening  of  the 
anterior   margin  of  the  mantle ;    k,  anal  aperture  ;    I,  anterior  adductor  ;    m,  posterior   adductor ;    n, 
posterior  retractor  of  the  foot ;   0,  heart ;  p,  intestine  ;   q,  genital  gland  ;   r,  point  where  the  two  lobes 
of  the  mantle  are  united  posteriorly. 
Fig.    4.  Ventral  aspect,  the  two  lobes  of  the  mantle  having  been  thrown  aside. 

a,  Buccal  aperture  ;  b,  posterior  lip  ;  c,  anterior  left  labial  palp  ;  e,  byssal  orifice  ;  /,  visceral  mass  ;  h,  mem- 
brane uniting  the  recurrent  laniinoe  of  the  gills  ;  n,  cerebral  ganglion.     The  other  letters  as  in  fig.  3. 

Fig.  5.   "  Cryptodon  "  luzonica,  Smith. 

Fig.    5.  Posterior  aspect  of  the  mantle  margin. 

a,  Free  margin  of  the  left  lobe  of  the  mantle  ;   b,  posterior  adductor  muscle  ;   r,  large  branchio-pedal  orifice ; 

d,  anal  aperture. 

Fig.  6.  Semele  profundorum,  Smith. 

Fig.    6.  Sketch  of  the  animal,  seen  from  the  left  side,  from  which  the  mantle  has  been  removed. 

b,  Anterior  labial  palp  ;   d,  foot ;   e,  ventral  plate  of  the  gill ;   e\  dorsal  plate  ;  /,  visceral  mass  ;   /,  anterior 

adductor  ;  m,  posterior  adductor  ;  n,  posterior  retractor  of  the  foot ;  0,  anal  siphon  ;  p,  branchial 
siphon  ;  q,  right  retractor  muscle  of  the  siphons. 

Fig.  7.  Lyonsiella  jeffreysi,  Smith. 

Fig.    7.  The  animal  is  seen  from  the  left,  after  the  removal  of  the  mantle  from  that  side. 

a,  Buccal  aperture  ;  b,  fold  surrounding  the  mouth  ;  d,  foot  ;  d',  byssus ;  e,  ventral  plate  of  the  gill 
(external  lamina) ;  e',  dorsal  plate  of  the  gill ;  e",  ventral  plate  of  the  gill  (reflected  or  recurrent 
lamina)  ;  /,  visceral  mass ;  g,  visceral  ganglia  ;  h,  pallial  fold ;  i,  free  margin  of  the  mantle  (pedal 
orifice) ;  /,  point  where  the  two  lobes  of  the  mantle  are  united  behind  the  pedal  orifice  ;  k,  internal  fold 
of  the  branchial  orifice  ;  I,  anterior  adductor  ;  m,  posterior  adductor  ;  p,  anal  aperture  ;  q,  tentacles  of 
the  branchial  aperture  ;   r,  point  where  tlie  gill  (dorsal  plate)  ceases  to  be  fused  to  the  mantle. 

Fig.  8.  Lyonsiella  papyracea,  Smitli. 
Fig.    8.  The  animal  viewed  from  the  left  side,  from  which  the  mantle  has  been  removed  up  to  the  line 
along  which  it  adheres  to  the  gill. 

a,  Buccal  aperture  ;   b,  anterior  portion,  and  c,  posterior  portion  of  the  fold  surrounding  the  mouth  ;   d,  foot : 

e,  ventral  plate  of  the  gill ;  e',  dorsal  plate  of  the  gill ;  /,  visceral  mass  ;  g,  pallial  gland  ;  h,  mem- 
brane uniting  the  gills  to  tlie  mantle,  and  to  the  separation  of  the  siphons  ;  i—m,  as  in  the  pre- 
ceding figure  ;  n,  posterior  retractor  of  the  foot ;  0,  heart ;  p,  anal  aperture  ;  q,  tentacles  of  the 
branchial  aperture. 

Fig.  9.  Lyonsia,  sp. 

Fig.    9.  The  animal  viewed  from  the  left  side,  from  which  the  mantle  has  been  removed. 

b.  Anterior   palp  ;    c,  posterior   palp ;    d,  foot ;  d',  byssus ;    e,  ventral   plate   of  the   gill ;    e',  dorsal   plate  ; 

/.  visceral  mass  ;  g,  membrane  of  the  hinge  ;  A,  membrane  joining  the  gills  to  tlie  separation  of  the 
siphons  ;  j,  point  where  the  two  lobes  of  the  mantle  unite  behind  the  pedal  orifice,  which  has  here 
become  the  byssal  orifice,  and  exhibits  an  internal  fold  ;  I,  anterior  adductor ;  m,  posterior  adductor  ; 
n,  anus  ;   0,  anal  chamber ;  p,  anal  aperture  ;   q,  branchial  aperture. 

Fig.  10.  Lyonsiella  ahyssicola.  (Sars). 
Fig.  10.  The  animal  seen  from  the  left  side,  from  which  the  mantle  has  Ix'cn  removed  from  the  anterior 
adductor  to  the  branchial  siphon. 
a,  Buccal  aperture  ;   b,  anterior  labial  palp  ;  c,   posterior  palp  ;  d,  foot ;   e,  gill ;  /,  visceral  mass  ;   g,  visceral 
ganglia  ;    h,  membrane  uniting  the  gills  to  the  mantle  and  to  the  separation  of  the  siphons  ;    »',  free 
m.irgin  of  the  mantle  (pedal  orifice) ;  j,  point  where  the  two  lobes  of  the  mantle  unite  behind  the  pedal 
orifice  ;  I,  anterior  adductor  ;  m,  posterior  adductor  ;  «,  posterior  retractor  of  the  foot ;  0,  anal  chamber  ; 
p,  anal  sfphon  ;  q,  invaginate  tentacles  of  the  branchial  aperture. 
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Fig.  1.  Lyonsiella  papyracea,  Smith. 

Fi;_;.     1 .  The  animal  seen  from  tlie  ventral  aspect,  the  pallial  commissure  between  the  pedal  and  branchial 

apertures  having  been  cut,  and  the  two  lobes  of  the  mantle  thrown  to  the  side. 

a,  Mouth  ;  b,  c,  fold  whicli  surrouuds  the  mouth ;  d,  foot ;  e,  ventral  plate  of  the  gill  ;  c',  dorsal  plate 
of  the  gill ;  h,  membrane  uniting  the  gills  to  the  separation  of  the  siphons  ;  i,  free  margin  of  the  mantle 
(pedal  aperture) ;  j,  point  where  the  two  lobes  of  the  mantle  unite  behind  the  pedal  aperture  ;  k, 
valvular  fold  within  the  branchial  aperture  ;  I,  anterior  adductor  ;   q,  tentacles  of  the  branchial  aperture. 

Fig.  2.  Lyonsiella  ahyssicola  (Sars). 

Fig.    2.  The  animal  seen  from  the  ventral  aspect,  the  two  lobes  of  the  mantle  having  been  removed  up  to 

the  line  along  which  tliey  are  united  to  the  gills. 

a,  Buccal  aperture  ;  6,  anterior  "palp;"  c,  posterior  "palp;"  d,  foot;  e,  ventral  plate  of  the  gill;  e,  dorsal 
plate  of  the  gill ;  h,  membrane  uniting  the  gills  to  the  mantle  and  to  the  separation  of  the  siphons ; 
p,  anal  siphon  ;  q,  tentacles  of  the  iuvaginated  branchial  siphon. 

Figs.  3-6.  Poromya  tornata  (Jeffreys). 

Fig.    3.  The  animal  viewed  from  the  left  side,  from  which  the  mantle  has  been  removed,  except  behind  tlie 

line  m — q. 

a,  Mouth  ;  h,  anterior  j.ialp  ;  c,  posterior  palp  ;  (/,  foot  ;  c,  branchial  partition  ;  /,  visceral  mass  (liver) ; 
g,  anterior  group  of  lamellaj  ;  y',  posterior  group  ;  h,  thick  membrane  uniting  the  branchial  partition  at 
the  separation  of  the  posterior  apertures  ;  »',  free  margin  of  the  mantle ;  j,  point  where  the  two  lobes  of 
the  mantle  unite  behind  the  pedal  aperture  ;  };,  valve  of  the  branchial  aperture  ;  I,  anterior  adductor  ; 
m,  posterior  adductor ;  n,  posterior  retractor  of  the  foot ;  o,  intestine  ;  p,  heart ;  r,  tentacles  of  the 
liosterior  apertures. 

Fig.    Jr.  The  animal  seen  from  the  ventral  aspect,  the  mantle  having  been  whoUy  removed,  as  well  as  the 
membrane  h  of  the  preceding  figure. 
d',  Byssal  groove  ;  h,  lateral  muscle  of  the  branchial  partition.     The  other  letters  as  in  fig.  3. 

Fig.    5.  The  left  anterior  group  of  plates. 

a,  One  plate  ;  6,  space  between  two  plates  ;   c,  longitudinal  bridges. 

Fig.    6.  The  two  posterior  apertures. 

a,  Branchial  aperture  ;   h,  anal  apcrt\ire  ;   «,  tentacles. 

Fig.  7.  Poromya  granulata,  Nyst. 

Fig.     7.  The  animal  seen  from  the  left  side,  from  which  the  mantle  has  been  wholly  removed  up  to  the 
line  where  it  joins  the  branchial  partition. 
a — n.  As  in  fig.  3  ;  /',  genital  gland  ;  o,  heart ;  p,  anal  siphon  ;  q,  tentacles. 

Figs.  8-10.   ''  Silenia"  sarsi,  Smith. 

Fig.    8.  The  animal  seen  from  tlio  left  side,  from  which  the  mantle  has  been  removed. 

n— /,  As  in  fig.  3  ;  <j,  anterior  group  of  apertures  ;  rj,  middle  group ;  </",  posterior  group.  The  other  letters 
as  in  fig.  7. 

Fig.     9.  Tlie  animal  from  the  ventral  aspect,  the  mantle  having  been  removed  from  the  left  side. 
Letters  as  in  fig.  8. 

Fig.  10.  The  middle  and  posterior  groups  of  apertures,  much  enlarged. 

a,  The  last  two  apertures  of  the  anterior  group  ;   h,  the  middle  group  ;   c,  the  posterior  group  ;  d,  foot. 
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Fig.  1.   Cuspidana  fvagilissima,  Smith. 

Fig.     1.  The  animal  seen  from  tlie  right  side,  the  mantle  having  been  removed  up  to  its  union  with  the 

hranchial  partition. 

b,  Anterior  palp  ;  d,  foot  ;  c,  branchial  partition  ;  /,  visceral  mass  ;  ;;,  orifice  in  the  partition  ;  i,  free  margin 

of  tlie  mantle  (pcilal  orifice) ;  j,  point  where  the  two  lobes  of  the  mantle  are  united  posteriorly  to  the 

pedal   aperture ;   I,  anterior  adductor  ;   m,  posterior  adductor  ;  p,  siphons  ;   r,  lateral   muscles   of  the 

lirancliial  partitions. 

Fig.  2.   Cuspidana  curta,  Jeffrey.s. 

Fig.    2.  The  muscular  partition  seen  ventrally. 

a,  Buccal  aperture  ;  other  letters  as  in  fig.  1. 

Fig.s.  3,  4.   Cuspidana  7'ostrata,  Spengler. 

Fig.     3.  Tlie  animal  seen  from  the  ventral  aspect,  the  mantle  having  been  removed  from  both  sides. 

/(,  Jlembrane  uniting  the  muscular  partition  to  the  mantle  ;  k,  internal  aperture  of  the  branchial  siphon  ;  the 
other  letters  as  in  the  figures  above. 

Fig.    i.  The  animal  seen  from  the  right  side,  the  mantle  having  been  removed  up  to  its  union  with  the 
branchial  partition. 
e,  Posterior  palp  ;   n,  posterior  retractor  of  the  foot ;   the  other  letters  as  in  the  figures  above. 

Fig.  5.   Cuspidana  platensis,  Smith. 

Fig.     5.  Labial  palps  seen  ventrally. 

Letters  as  in  the  jireceding  figures. 

Fig.  6.    Cuspidana. 

Fig.    G.  Diagrammatic  sagittal  section,  passing  through  the  median  plane. 

h.  Cerebral  ganglion  ;  n,  anterior  retractor  of  the  foot ;  n',  posterior  retractor  of  the  foot ;  0,  heart ;  p,  sagittal 
partition  of  the  dorsal  chamber  ;  7,  anus  ;  r,  kidney  ;  .s,  branchial  siphon  ;  t,  anal  siphon  ;  u,  partition 
separating  the  two  siphons  ;  f,  free  end  of  the  anal  siphon  ;  w,  common  sheath  of  the  two  siphons  ;  the 
other  letters  as  above. 


Fig.  7.  Lyonsiella  jeffreysi,  Smith. 


Fig.    7.  Diagrammatic  transverse  section. 

a,  Mantle  ;  h,  pedal  aperture ;  c,  foot ;  d,  visceral  mass ;    f,  gill ;    h,  dorsal  or  anal  chamber ;    i,  ventral 
chamber. 


Fig.  8.  Lyonsiella  abyssicola  (Sars). 


Fig.    8.  Diagrammatic  transverse  section. 

/,  Membrane  uniting  the  gill  to  the  mantle,  and  forming  along  with  it  the  branchial  partition  ;  other  letters 
as  in  fig.  7. 

Fig.  9.   Cuspidana. 

Fig.    9.  Diagrammatic  transverse  section. 

e,  Muscular  portion  of  the  branchial  partition  ;  .7,  orifice  which  pierces  it ;  other  letters  as  in  figs.  7,  8. 

Fig.  10.   Gills  of  Pelecypoda. 

Fig.  10.  Diagrammatic  transverse  sections  of  the  right  giU  of  different  types  of  Pelecypoda  : — 

A,  Malletia;   B,  Nucula ;  BB,  Solenomya ;    C,  A  hypothetical  type,  really  unknown;    D, 
Area;   E,    Unto;   F,   Canlium ;    G,  Telh'na ;   II,  Lucina ;  I,  Lyonsia. 

a,  Direct  lamina  of  the  outer  plate  ;  a',  reflected  lamina  of  the  outer  plate ;  a",  appendage  ;  6,  direct  lamina 
of  the  inner  plate  ;   b',  reflected  lamina  of  the  inner  plate  ;   c,  point  of  attachnjent  of  the  gill. 
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ZOOLOGY. 


EEPORT  on  Phoronis  buskii/  n.  sp.,  dredged  during  the  Voyage  of 
H.]\I.S.  Challenger,  1873-76.  By  Professor  W.  C.  M'Intosh,  M.D., 
LL.D.,  F.R.S.,  etc.,  University  of  St.  Andrews. 


INTRODUCTION. 


The  interest  connected  with  tliis  remarkable  genus  warrants  a  few  general  remarks  on 
the  history  of  the  subject  —  in  order  to  bring  the  leading  features  in  view  before 
proceeding  to  consider  the  structure  of  the  comparatively  large  examples  procured  by 
the  Challenger. 

The  genus  Phoronis '  was  first  introduced  by  that  acute  and  patient  naturalist, 
Dr.  Strethill  Wright,'  of  Edinburgh,  one  of  the  many  instances  of  the  brotherhood  that 
has  always  existed  between  biological  science  and  medicine.^  He  had  received  some 
specimens  of  Caryoj^hyllia  from  Ilfracombe,  and  found  this  new  type  {PJioronis)  in  its 
membranous  tube  deeply  buried  in  the  stone  to  which  the  coral  was  attached.  He  does 
not  indicate  the  nature  of  the  stone,  but  in  all  probability  it  was  calcareous.  This 
species,  which  he  termed  Phoronis  hippocrepia,  was  about  6-lOths  of  an  inch  in 
length  by  1-1 00th  of  an  inch  in  diameter,  and  possessed  a  crown  of  sixty  simple 
ciliated  tentacles,  united  by  a  web  at  the  base.  Shortly  afterwards  he  found  an  allied 
species  (perhaps  immature)  with  eighteen  tentacles — forming  an  ovoid  crown,  but 
without  a  web  at  the  base,  on  an  oyster-shell  (which  the  tubes  penetrated)  dredged 

1  In  remembrance  of  the  late  George  Busk,  F.R.S.,  V.P.L.S.,  etc.,  who  more  than  once  gave  bis  experienced 
ailvice  to  students  of  Phoronis  in  connection  with  its  structure  and  relationships. 
^  One  of  the  Egyptian  divinities,  wife  of  Osiris,  and  the  mother  of  Horus. 
3  Edin.  New  Phil.  Journ.,  N.S.,  vol.  iv.  p.  313,  pi.  vii.,  1856. 

*  Vide  Introductory  Lecture  by  Professor  Allman,  Edin.  Med.  Juiirii.,  vol.  i.  p.  575,  1865. 
(ZOOL.  CHALL.  EXP. — PART  LX.\V. 1888.)  Ffff  1 
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from  the  Forth  near  Inchkeith.  This  observer,  besides  giving  a  faithful  account  of  the 
external  appearance  of  the  animals,  described  more  or  less  completely  the  integu- 
mentary, muscular,  vascular,  and  alimentarjr  systems,  as  will  be  more  particularly 
alluded  to  under  each  of  these  heads. 

Next  year  Professor  AUman '  figured  and  described  an  example  received  from  the 
former  author.  His  account  of  the  structure  corresponds  generally  with  Dr.  Wright's. 
Moreover,  while  pointing  out  the  affinities  of  Pkoronis  in  certain  aspects  with  the 
Polyzoa,  he  was  inclined  to  view  it  as  Annelidan  (Gephyrean)  in  its  relationships. 

Dr.  T.  S.  Cobbold  in  1857"  procured  in  the  Forth,  near  Portobello,  a  species  of 
Actinotrocha  (the  larva  of  Phoronis,  compare  p.  22).  This  he  seems  at  first  to  have 
associated  with  the  Polyzoa,  from  its  prominent  cephalic  lobe  (his  epistome)  and  the 
lophophoi'e,  though  certain  structural  objections  were  pointed  out  by  Professor  AUman. 
The  late  Dr.  Carpenter  also,  who  had  found  Actinotrocha  abundantly  off  the  Isle  of 
Arran,  drew  the  author's  attention  to  J.  MuUer's  original  description.^  Dr.  Cobbold  found 
that  his  species,  which  differed  from  Miiller's,  adhered  by  the  larvah  posterior  extremity. 

In  the  following  year  Prof.  P.  J.  Van  Beneden  described  a  Phoronis  allied  to 
P.  hi2ypocre2')ia  under  the  name  of  Crejmia  gracilis.*  He  gave  a  general  account  of  its 
structure — noting  that  the  skin  of  both  body  and  tentacles  is  covered  with  palpocils  but 
has  no  cilia  ;  that  the  perivisceral  space  has  fluid  but  no  corpuscles  ;  that  the  vascular 
system  has  contractile  vessels  and  nucleated  red  corpuscles.  In  each  tentacle  he  recog- 
nised only  one  blood-vessel ;  and  he  observed  the  reproduction  of  the  whole  tentacular 
crown.  He  overlooked  the  flexure  of  the  alimentary  canal,  and  thought  it  was  simple 
and  straight,  with  a  terminal  anus.  He  considered  Crepina  [Phoronis)  a  tubicolar, 
non-bristled  Annelid,  allied  to  the  Cephalobranchiates.  His  specimens  occurred  in 
oyster-shells,  along  with  other  boring  forms. 

Dr.  A.  Krohn  ^  next  published  an  interesting  account  of  the  structure  and  further 
development  of  Actinotrocha,  in  which  he  corrects  certain  interpretations  of  Gegen- 
baur's,  and  shows  that  it  is  the  larval  form  of  a  worm  (probably  a  Sipunculid),  with 
tentacles  like  one  of  the  Terebellacese,  and  with  a  body  like  Echiurus  or  Thalassema, 
that  is,  without  bristles,  and  that  its  blood  is  red  and  corpusculated. 

In  1859  Dr.  F.  D.  Dyster  of  Tenby  published  notes  on  Phoronis  hippocrepia, 
with  figures."  His  examples  occurred  in  tubes  (probably  bored  by  themselves)  in  hard 
limestone.  He  somewhat  extended  the  description  of  the  organs  given  by  Dr.  Strethill 
Wright,  and  appears  to  have  been  one  of  the  earliest  to  observe  the  discharge  of  the 
ova,  which  issue  from  the  oviducts  into  the  space  arched  over  by  the  inner  tentacles — 
where  they  form  a  compact  and  adherent  white  mass  by  aid  of  a  glutinous  secretion. 
Moreover,  he  was  enabled  to  watch  the  development  of  the  ova,  though  it  is  probable 

1  Freah-water  Polyzoa,  p.  55.  "  Quart.  Journ.  Micr.  Sc!.,  vol.  vi.  p.  50,  pi.  iv.  figs.  10-12, 1858. 

»  Viiie  p.  22.  *  Ann.  d.  Sci.  Nat.,  ser.  4,  torn.  x.  pp.  11-23,  pi.  v.  figs.  1-7, 1858. 

^  MuUer's  Arcliiv  f.  Anat.  u.  PJiysioL,  p.  293,  1858.       '■  Trans.  Linn.  Svc.  Lund.,  vol.  xxii.  p.  251,  pi.  xliv.,  1859. 
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his  figures  (pi.  xliv.  figs.  12  and  13)  represent  the  embryos  inverted,  unless  they  very 
much  differ  from  anything  hitherto  described.  Mr.  Busk  gave  him  the  benefit  of  his 
great  experience  in  considering  the  affinities  of  the  animal. 

Dr.  Anton  Schneider^  a  few  years  later  published  a  historical  account  of  Actinotrocha 
hrancMata,  and  also  some  careful  original  observations  with  figures  on  this  and  another 
species  [Actinotrocha  2^<^Mida),  both  from  Heligoland,  where  the  larval  form  was  first 
discovered  by  J.  Midler.  He  mentions  the  test  or  tube  in  which  the  "worm"  (pro- 
duced by  the  transformation  of  the  Actinotrocha)  lives,  and  gives  a  general  account  of 
its  development  and  anatomy  under  the  heads  of  the  larval  sac,  circulatory  system, 
alimentary  canal,  tentacles,  and  lastly  its  metamorphosis  into  a  Sipunculid, 

Kowalewsky,  again,  in  his  Inaugural  Dissertation  in  1867  ^  first  clearly  pointed  out 
the  relationship  between  the  foregoing  larval  form  (Actinotrocha)  and  Phoronis. 
Unfortunately  the  original  paper,  which  is  in  Russian,  has  not  been  seen,  but  Leuckart's 
student,  Oulianin,  has  given  a  digest  of  it  in  his  (Leuckart's)  Bericht  for  1867.^ 
Kowalewsky  found  that  the  larval  form  (Actinotrocha)  abounded  in  March,  whereas 
Phoronis — from  September  to  April — was  without  eggs.  In  the  early  larval  condition 
the  alimentary  canal  and  body-wall  consist  of  a  single  cellular  coat,  but  in  the  body- 
cavity  is  another  cellular  layer  and  a  muscular  coat  with  fatty  bodies.  The  umbrella- 
shaped  prseoral  lobe  next  appears  at  the  anterior  end,  and  overhangs  the  mouth  ;  while 
rudiments  of  the  arms  occur  in  the  shape  of  three  and  then  five  warts.  The  embryo  soon 
bursts  the  egg-capsule  and  swims  freely  in  the  water,  an  anus  meanwhile  appearing,  and 
the  body  increasing  in  length.  E.  Claparede  shortly  afterwards  mentions  that  Actino- 
trocha is  the  young  of  Phoronis,  and  that  he  had  met  with  the  latter  in  the  Clyde.* 

An  able  paper  on  the  development  oi  Phoronis,  by  Elias  Metschnikoff,"  was  issued 
in  1871.  He  describes  the  growth  from  an  early  larval  stage  to  the  assumption  of  the 
adult  outline — in  specimens  procured  from  Odessa,  Trieste,  Naples,  Messina,  and  Spezia. 
These  he  carefully  compares  with  Ivowalewsky's  descriptions  and  accurate  figures,  and 
amongst  other  things  he  notes  the  presence  of  a  nerve-cord  in  connection  with  the 
so-called  ventral  furrow. 

A  paper  by  E.  B.  Wilson  appeared  in  1881  *  on  the  metamorphosis  of  an  Actino- 
trocha which  was  found  in  Chesapeake  Bay.  The  author  was  enabled  to  corroborate 
the  observations  of  Krohn,  Schneider,  and  Metschnikoff,  and  to  carry  on  the  develop- 
ment to  a  later  stage,  until,  indeed,  the  adult  form  was  assumed.  He  describes  the 
blood-corpuscles  as  developed  in  solid  masses  adhering  to  the  stomach-wall  near  the 
base  of  the  tentacles,  probably  in  the  cavity  of  a  sinus,  and  asserts  that  they  never  float 
freely  in  the  perivisceral  space.  The  masses  break  up  during  the  metamorj^hosis,  and 
are  carried  into  the  vessels,  an  opinion  which  will  be  alluded  to  under  its  proper  head. 

1  Reichert  und  Dii  nois-Reymoml's  Archie,  p.  47,  Taf.  i.  u.  ii.,  1862.      ^  gt.  Petersburg,  1867,  41  pp.  2  pis. 

s  Archil- f.  Naturgesch.,  Jahrg.  xxxiii.  Hd.  ii.  pp.  236-L>38,  1867.  *  Anncl.  Chotop.  Naples,  p.  409,  note,  1868. 

*  Zeilsclir.  f.  wiss.  Zoo}.,  Bd.  xxi.  p.  214,  Taf.  xix.  and  xx. 

'''  Quart.  Journ.  Micr.  Sci.,  pp.  202-218,  pis.  xiv.  xv.,  1881. 
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He  considers  Phoronis  a  true  Gephyrean,  and  that  the  flexure  of  the  alimentary  canal 
(which  resembles  that  habitually  assumed  by  Sahellaria)  is  the  result  of  the  coalescence 
of  the  parts— of  a  primitively  straight  form— thus  approximated  by  the  exigencies  of 
its  life.  Further,  he  explains  how  this  metamorphosis  came  to  be  carried  out  abruptly, 
mainly  from  its  great  advantages  to  the  form. 

In  the  same  year  a  preliminary  account  of  the  large  species  procured  by  the 
Challenger  was  communicated  by  the  author  to  the  Eoyal  Society  of  Edinburgh.^ 

Dr.  Haswell  next  noted "  the  occurrence  of  a  closely  allied  form,  somewhat  less  in 
size,  inhabiting  the  semi-sjelatiuous  investment  of  the  remarkable  Actinia — Ceriantlms. 
In  his  own  words,  "  The  present  species,  which  I  propose  to  name  Phoronis  australis, 
was  obtained  on  two  occasions  during  the  dredging  work  carried  on  under  the  auspices  of 
the  Trustees  of  the  Australian  Museum,  at  a  depth  of  fifteen  fathoms,  off"  Ball's  Head, 
in  Port  Jackson.  ...  A  number  of  individuals  inhabit  a  large  irregular  semi-gelatinous 
sac,  about  six  inches  long  and  three  or  four  wide,  and  open  at  both  ends.  The  walls  of 
the  sac,  which  range  from  |  to  |  an  inch  in  thickness,  and  are  tolerably  tough,  are 
composed  of  numerous  fine  threads  closely  felted  together,  and  in  these  walls,  in  wide 
irregular  species  among  the  felted  threads,  lie  the  worms,  the  head  projecting  externally; 
the  inner  surface  of  the  sac  is  lined  by  a  dense  glistening  layer  of  the  same  material  as 
the  rest.  The  whole  substance  of  the  sac  is  of  a  purple  colour."  This  description  was 
drawn  up  before  the  identity  of  the  tube  was  recognised,  but  Dr.  Haswell  afterwards 
found  Ceriantlms  inside,  and  was  good  enough  to  forward  several  examples  to  me.  He 
has  also  subsequently  mentioned  that  the  larval  forms  (Actinotrocha)  are  obtained  by 
the  tow-net  on  the  surface  throughout  the  greater  part  of  the  year. 

The  following  year   (1883)   Mr.    Caldwell  presented  a  preliminary  note  on  the 
structure,  development,  and  affinities  of  Phoronis  to  the  Royal  Society.^     This  is  an 
able  and  comprehensive  contribution  on  the  subject,  the  observations  and  conclusions 
arrived  at  by  the  author  being  noticed  under  the  several  heads  in  the  body  of  this  paper. 
In   his   remarks   on   the  metamorphoses    of  some    Bryozoa,    Dr.    Jules   Barrois* 
especially  refers  to  the  comparison  instituted  by  Sydney  Harmer  and  Ostrooumoff' 
between  the  evagination  of  the  internal  sac  of  the  Bryozoa  and  the  ventral  tube  of 
Actinotrocha.     Ostrooumoff  groups  the  Bryozoa  into  three  great  types:  (l)  in  which 
the  skin  of  the  adult  is  formed  mainly  by  the  evaginated  sac  {e.g.  Phoronis) ;  (2)  in 
which  the  skin  is  formed  by  the  aboral  face  enveloping  the  rest  ( Vcsieularia)  ;  and  (3) 
in  which  the  skin  is  formed  in  part  by  both  faces  (Chilostomata).     Barrois  himself 
reduces  them  to  two  great  types,  viz.  (l)  those  characterised  by  the  predominance  of 
the  ventral  face,  and  the  reduction  of  the  dorsal  to  the  terminal  region  of  the  body ; 
and  (2)  those  distinguished  by  the  predominance  of  the  aboral  face  (the  cephalic  of  the 
trochosphere)  which  envelopes  the  oral  (somatic). 

1  Proc.  Roy.  Soc.  Edin.,  vol.  xi.  pp.  211-217,  1880-82.  «  p^o,-.  Unv.  Soc.  N.S.W.,  vol.  vii.  p.  606. 

8  Proc.  Roy.  Soc,  vol.  xxxiv.  pp.  371-383.  ■•  Ann.  d.  Sci.  Nal.,  t.  i.  pp.  83-86,  1886. 
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Class  POLYZOA,  J.  V.  Thompson. 

Section  Vermifoemia,  E.  R.  Laukester. 

Genus  Phoronis,  Strethill  Wright. 

Phoronis  buskii,  M'Intosh. 

Phoronis  sp.,  M'Intosh,  Proc.  Roy.  Sec,  Edin.,  vol.  xi.  pp.  211-217,  May  1881. 

Amongst  the  peculiar  forms  confounded  with  the  Annelida  was  a  large  Phoronis 
(PL  I.  fig.  1),  which  in  outline  somewhat  resembled  an  example  of  the  Sabellid^  or 
Eriographididee.  The  size  of  this  species,  indeed,  had  apparently  led  to  its  being  over- 
looked, for  Dr.  R.  von  AVillemoes-Suhm  observes  :  "  We  have  been  particularly  looking 
out  for  Phoronis,  but  have  never  been  able  to  find  it,  and  feel  now  nearly  sure  that  it 
does  not  inhabit,  as  a  rule,  the  great  depths." '  At  the  request  of  the  late  Sir  Wy\'ille 
Thomson  I  undertook  its  description,  and  a  preliminary  account  appeared  in  1881. 
The  specimens  were  dredged  at  Station  212,  south  of  the  Philippine  Islands,  on  the 
30th  January  1875,  lat.  6°  54'  N.,  long.  122°  18'  E.,  at  a  depth  var)dng  from  ten  to 
twenty  fathoms,  on  a  sandy  bottom.     The  surface  temperature  was  83°. 

Distribution. — Though  the  genus  was  thus  rarely  met  with  in  the  Expedition  of 
H.M.S.  Challenger,  there  is  no  special  reason  why  it  should  be  so  uncommon.  In  our 
own  country,  for  instance,  since  its  discovery  by  Dr.  Strethill  Wright  simultaneously 
at  Tenby  and  in  the  Firth  of  Forth,  it  has  been  found  by  Professor  KoUiker  at  Millport 
in  Cumbrae,  by  Dr.  Dyster  again  at  Tenby,  and  by  E.  Claparede  in  the  Clyde 
district.  The  larval  stages  (Actinotrocha)  have  frequently  been  met  with  off  the  Firth 
of  Forth  ,^  at  the  mouth  of  the  Mersey,  and  other  parts. 

Tube. 

The  species  forms  a  somewhat  tough  hyaline  and  often  semi-translucent  tube 
(evidently  a  secretion  of  the  glandular  hypoderm)  for  itself  in  the  sand — as  in  other 
forms  having  a  similar  habitat.  In  section  this  tube  is  finely  and  concentrically 
striated, — layer  upon  layer  of  the  hj^podermic  secretion  entering  into  its  composition. 
Moreover,  even  the  most  translucent  portions  show  many  minute  sponge-spicules, 
diatoms,  fragments  of  silex  or  accumulations  of  coar.ser  sand-grains — all  more  or  less 

>  Proc.  Roy.  Soc,  vol.  xxiv.  p.  573,  March  16,  1876. 

^  See  Nature,  vol.  xxxiv.  pp.  861,  387,  430,  and  4G8,  1886. 
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adherent.  In  no  case,  however,  do  these  form  a  regular  layer.  The  tenacity  of  this 
secretion  is  considerable :  thus,  when  a  young  example  is  attached  to  the  tube  of  an 
adult,  it  is  almost  impossible  to  remove  it  without  rupture  of  the  contained  animal. 

The  habit  of  this  species,  therefore,  differs  considerably  from  the  Australian  form 
described  by  Dr.  Haswell,  which  seems,  in  vast  numbers,  to  find  sufiicient  protection  in 
the  thick  semi-gelatinous  case  or  tube  of  Cerianthus,  composed  as  it  is  almost  entirely 
of  the  large  ovoid  thread-cells  of  the  Actinia — the  threads  in  most  cases  having 
escaped,  though  a  few  are  still  in  the  interior  of  the  cysts.  The  only  other  constituents 
of  this  remarkalile  Ijlackish  felt  are  a  few  sponge-spicules  and  grains  of  muddy  sand. 

Tubes  have  been  found  in  almost  all  the  species  of  Phoronis  hitherto  described, 
the  hypodermic  secretion  being  mingled  with  mud  or  sand.  Schneider  makes  the 
curious  statement,  that  the  tube  in  his  form  had  in  it  Fungi  and  Infusoria.  No  author 
seems  to  have  connected  the  presence  of  these  tubes  in  holes  in  limestone  and  other 
rocks,  and  in  shells  with  the  power  of  perforation  ;  but  it  seems  to  me  that  in  future 
this  genus  will  in  aU  probability  have  to  be  included  in  this  interesting  group. 

External  Form. 

The  total  length  of  Phoronis  hushii  (PL  I.  fig.  1)  is  about  52  mm.,  with  a  variable 
diameter  of  about  2  mm.  at  the  blackish  anterior  region,  and  4  or  5  mm.  at  the 
enlarged  posterior  part.  The  tentacular  or  branchial  region  has  a  length  of  6  or  7  mm. 
The  species  thus  exceeds  in  size  any  hitherto  described,  and  is  even  considerably  longer 
and  more  bulky  than  the  Australian  form.  Observers,  as  a  rule,  have  worked  with 
specimens — like  those  of  Kowalewsky's  at  Naples — measuring  about  14  lines  in  length. 

The  body  (PI.  I.  fig.  1)  is  elongate,  smoothly  rounded  to  the  naked  eye,  and 
generally  thrown  into  several  constrictions  and  enlargements,  as  in  Phascolosoma,  or  in 
certain  examples  of  Cerianthus  and  Edivardsia,  the  bulbous  posterior  end  (devoid  of 
all  transverse  wrinkles)  of  many  making  the  resemblance  to  the  latter  all  the  more 
striking.  On  the  other  hand,  the  double  branchial  fan  and  general  appearance  approach 
the  contour  of  the  Eriographididas  and  Sabellidse  amongst  the  Annelids.  The  anterior 
third  of  the  body,  which  is  tinted  of  a  blackish  hue  (it  may  be  somewhat  purplish 
during  life),  with  a  slight  metallic  lustre — fading  posteriorly,  is  most  minutely  marked  by 
fine  transverse  lines — as  in  the  massive  muscular  proboscis  of  Lejndonotus  and  Aphro- 
dita.  These  circular  striae  are  much  finer  in  front,  and  gradually  widen  towards  the 
posterior  part  of  the  coloured  or  anterior  region,  which  in  almost  all  the  specimens  is 
firmly  contracted,  from  the  peculiar  structure  of  the  body-wall.  The  dorsal  (PL  I.  fig.  1) 
is  distinguished  from  the  ventral  surface  (PL  I.  fig.  2)  by  a  longitudinal  furrow — on  each 
side  of  the  median  line — cutting  ofi"  a  ridge  or  fold,  underneath  which  the  rectum  passes. 
This  feature  was  formerly  noticed  in  the  smaller  specimens  by  Schneider.  In  many 
the  body  gradually  dilates  toward  the  end  of  the  anterior  region,  and  an  enlarged  pale 
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bladder-liko  part  often  occurs — marked  by  a  close  series  of  longitudinal  bands — 
as  well  as  crossed  externally  by  fine  transverse  striae,  so  that  the  region  has  a  tessellated 
appearance.  Such  an  aspect,  of  course,  diverges  very  much  from  the  eight  longitudinal 
bands  in  Edwardsia  and  Cerianthus,  though,  as  will  afterwards  be  noticed,  there  is  a 
certain  structural  resemblance  between  the  muscles  of  the  diverse  groups.  Even  in 
the  somewhat  narrower  region  of  Phoronis,  behind  the  latter  part,  traces  of  these 
longitudinal  bands  (the  muscular  fasciculi)  are  visible.  These  are  much  more  distinct 
than  in  the  smaller  species, — though  in  the  latter  they  were  at  once  recognised  and 
well  figured  by  Professor  AUman  in  his  remarks  on  Phoronis  hipjyocrepia  in  the 
Fresh-Water  Polyzoa.  Finally,  the  body  ends  in  a  more  or  less  clavate  or  bulbous 
region,  which  is  generally  devoid  of  such  markings. 

Body-  Wall. 

a.  Cttticle  mid  Hypoderm. 

b.  Basement-Tissue. 

c.  Muscular  System. 

Cuticle  and  Hyj^oderm. — The  contracted  anterior  region  of  the  body,  after  its 
special  muscles  are  fully  formed  (PI.  I.  fig.  3),'  presents  externally  in  transverse 
section  the  delicate  cuticula  which  envelopes  the  entire  animal  with  the  exception 
apparently  of  certain  parts  of  its  branchial  system.  The  hj^poderm  {hp)  underneath 
— even  in  fine  sections  of  this  region — is  almost  opaque  from  the  deposit  of  blackish 
pigment.  This  layer  seems  to  have  the  same  intimate  structure  as  in  the  Annelids  ami 
Nemerteans,  viz.  an  areolar  stroma  with  gland-cells  and  granules.  In  transverse  section 
it  is  somewhat  regularly  and  closely  streaked  vertically.  In  longitudinal  sections, 
again,  it  is  thrown  into  a  series  of  closely  arranged  ridges — each  composed  of  a  central 
area  and  a  somewhat  radiate  or  foliate  arrano-ement  of  mars;inal  cells.  This  condition 
is  doubtless  due  to  the  very  elastic  nature  of  the  subjacent  basement-tissue,  which 
adapts  itself  more  readily  to  the  muscular  contractions,  while  the  less  facile  hypoderm 
is  thrown  into  numerous  wrinkles.  In  the  j^osterior  or  dilated  region  the  hypodermic 
tissue  is  somewhat  more  areolar  and  lax ;  and  in  young  specimens  it  is  proportionally 
thicker  all  over  than  in  the  adults.  In  those  in  which  the  peculiar  posterior  gland 
with  its  external  channel  is  well  developed,  the  hypoderm  of  the  region  is  massive. 
This  coat,  then,  is  uniformly  on  a  much  larger  scale  than  in  the  smaller  Australian  or 
the  ordinary  European  species,  and  conforms  to  the  type  seen  in  the  Annelids  and 
Nemerteans  rather  than  to  anything  known  in  the  Gephyrea  or  Polyzoa. 

Basement-Tissue. — Beneath    the  foregoing   is    a   translucent   and   highly  elastic 

^  I  am  indebted  to  Mr.  Jolin  Wilson,  Demonstrator  of  Zoology  and  Lecturer  on  Botany  in  the  University  of  St. 
Andrews,  for  his  kind  aid  in  making  sections  of  Phoronis,  and,  along  with  Mr.  E.  E.  Prince,  for  valued  assistance  in 
drawing  some  of  the  figures. 
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basement-tissue  (bt)  of  considerable  thickness.  This  basement-tissue  anteriorly  forms  the 
skeletogenous  layer  in  the  tentacles, — as  described  in  the  preliminary  account, — and  at 
the  base  of  these  it  first  appears  in  mass  on  the  neural  side  of  the  inner  whorl, 
beneath  the  pigmented  hypoderm  of  the  part.  Moreover,  considerable  thickening  of 
the  basement-tissue  occurs  towards  the  central  region  of  the  fans  ;  indeed,  it  forms  a 
strong  ridge  to  which  their  muscles  are  attached.  The  basement-tissue  gradually 
extends  round  the  whorl  as  we  proceed  backward,  but  it  becomes  less  massive  in  the 
region  first  mentioned,  viz.  on  the  neural  convexity  of  the  inner  whorl.  A  little 
further  backward  the  tissue  has  also  largely  increased  on  the  inner  free  margin  of  the 
whorl,  and  the  hj'podermic  pigment  from  the  former  region  is  continuous  all  round  the 
whorl  to  the  posterior  projecting  fold  with  the  furrow  to  its  outer  side.  This  thickening 
of  the  basement-tissue  soon  supports  the  great  nervous  mass  which  is  superficial  to  it, 
and  an  increase  is  also  apparent  in  the  furrow  on  the  posterior  aspect ;  moreover,  it 
generally  stains  more  deeply  than  the  hypodermic  nerve-tissue.  It  thus  sjjecially 
supports  the  nerve-centre  and  posterior  short  trunks.  Then  it  forms  a  massive  central 
pillar  for  the  muscles  of  the  base  of  the  fans,  stretches  all  round  the  bases  of  the  double 
row  of  branchial  channels,  the  thickest  parts  occurring  in  the  inner  row  laterally  and 
posterior  to  the  oral  region  (PI.  III.  fig.  1,  in  longitudinal  section). 

When  the  anus  enters  into  the  line  of  section,  and  the  nephridia  have  become 
quite  posterior  in  position  so  as  to  project  externally,  this  skeletogenous  tissue  presents 
a  complex  aiTangement,  its  main  masses  being  in  the  centre  of  the  lateral  fans,  and 
supporting  the  vascular  lacunae  and  the  various  canals  of  the  region  (PL  II.  fig.  l). 
With  the  termination  of  the  nephridial  canals  the  process  of  basement-tissue  on  the 
inner  side  ceases,  while  the  outer  trends  away  to  the  blood-channel  on  tlie  lateral  wall 
of  the  body,  and  finally  merges  into  the  special  layer  in  the  latter  on  the  disajjpearance 
of  the  space.  On  the  whole,  the  skeletogenous  tissue  of  the  anterior  region  is  much 
more  largely  developed  in  the  adult  than  in  the  young  examples. 

Behind  the  tentacular  region  the  basement-tissue  forms  a  layer  all  round  the 
body,  beneath  the  hypoderm,  and  sends  processes  inward  ventrally  to  form  the 
mesenteries  enclosing  the  rectum.  Thereafter  the  chief  feature  of  note  is  the  thicker 
layer  of  the  tissue  on  each  lateral  arch,  the  central  (or  neural)  having  a  thinner  layer,  a 
disposition  which  partly  accounts  for  its  prominent  condition.  As,  however,  the  layer 
becomes  of  uniform  thickness  posteriorly,  it  would  appear  that  the  attachments  of  the 
mesenteries  and  radial  muscles  are  also  concerned  in  these  modifications  of  the  body- 
Avall.  The  density  of  this  layer  anteriorly  probably  gives  the  region  its  characteristic 
rigidity.  Posteriorly  it  becomes  considerably  thinner,  especially  in  the  terminal 
dilatation,  though  just  at  the  tip  it  again  assumes  greater  bulk,  and  supports  the 
peculiar  glandular  organ  of  the  region. 

This  basement-tissue  thus  performs  all  the  functions  of  an  internal  skeleton  for 
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the  support  of  the  softer  tissues  of  the  body,  and  especially  for  maintaining  the  shape 
of  the  vascular  spaces  anteriorly,  and  protecting  the  nervous  masses.  Its  various 
concentrations  as  well  as  its  delicate  expansions  are  admirably  adapted  for  the  functions 
of  the  parts,  and  it  is  apparently  of  considerable  elasticity.  By  its  greater  development 
it  affords  a  contrast  with  the  condition  in  RJiahdojjleiira  and  Cephalodiscus,  as  well 
as  with  Loxosoma  and  other  members  of  the  Entoprocta.  It  has  not  hitherto,  perhaps, 
received  that  attention  which  it  merits ;  indeed  some,  including  Mr.  Caldwell,  refer  to 
it  only  incidentally  in  connection  with  other  parts  as  the  homogeneous  basement 
"  membrane." 

Muscular  System. — Anteriorly  the  main  concentrations  of  the  muscular  system 
take  place  in  the  centre  of  the  whorls  (PL  III.  figs.  1  and  2),  the  fibres  radiating 
outward  from  the  skeletogenous  axial  support,  and  thus  readily  controlling  the  volu- 
tions of  the  branchial  fans.  In  longitudinal  sections  these  muscles  often  present  a 
scalariform  appearance  (PL  III.  fig.  1),  being  ranged  in  somewhat  regular  series  one 
above  another — each  radiate  series  to  its  own  branchial  whorl.  At  the  base  of  the 
latter,  that  is,  when  both  branchial  fans  have  amalgamated,  the  radiate  muscles  still 
occupy  the  centre,  having  at  each  side  internally  {i.e.  towards  the  median  line)  the 
skeletogenous  tissue,  and  externally  the  vascular  space. 

As  soon  as  the  body-wall  is  distinctly  formed,  a  layer  of  circular  muscular  fibres 
{cm)  is  found  within  the  basement-tissue,  and  these  fibres  subsec[uently  attain  greater 
development.  In  the  region  just  mentioned,  the  radiate  fibres,  which  pass  from  the 
body-wall  between  the  pennate  portions  of  the  next  coat  to  the  alimentary  canal, 
apparently  perform  the  main  contractile  functions.  The  circular  fibres  continue  to  the 
posterior  end,  and  aid,  by  amalgamation  with  others,  in  closing  the  body-wall  there. 

The  next  or  longitudinal  coat  {Ipm)  is  anteriorly  {i.e.  immediately  behind  the 
tentacles)  rather  irregularly  arranged,  being  grouped  as  somewhat  massive  fasciculi,  with 
or  without  intervening  radiate  fibres  from  the  basement-tissue,  or  assuming  the  form 
of  isolated  bands — the  precursors  of  the  pennate  fasciculi.  As  soon  as  the  body-wall 
has  a  median  neural  ridge  and  two  lateral,  the  longitudinal  muscular  layer  forms  a  series 
of  elongate  and  somewhat  pennate  fasciculi  in  transverse  section  (PL  I.  fig.  4),  many 
being  separated  by  the  radiate  fibres  especially  along  the  ventral  curve.  The  inter- 
mediate radiate  bands  are  often  of  considerable  strength,  and  pass  from  the  circular 
coat  inward  to  the  wall  of  the  alimentary  canal,  and  it  is  the  arrangement  of  these  that 
gives  the  somewhat  sinuous  outline  to  the  ventral  curve.  A  very  strong  band  {rm) 
occurs  on  each  side  of  the  intestinal  mesentery,  and  thus  prominence  is  given  to  the  inter- 
mediate region  of  the  body- wall ;  and  a  similar  disposition  of  the  parts  causes  the  lateral 
elevation  on  each  side,  that  on  the  right  containing  a  large  vascular  trunk.  Proceeding 
backwards,  the  pennse  become  less  elongate  in  transverse  section,  the  somewhat  con- 
stricted external  region  or  base  presenting  a  pair  of  large  fibres,  while  the  ovate  leaf-like 

(ZOOL.  CHALL.  EXP. — PART  LXXV. 1888.)  Ffff  2 
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general  mass  is  composed  of  smaller  fibres  in  somewhat  pinnate  rows,  the  central  region 
having  a  larger  amount  of  translucent  myolemma  (PI.  I.  fig.  5).  Moreover,  between 
each  ovate  mass  a  smaller  bundle  of  longitudinal  fibres  exists,  the  tip  apparently  being 
prolonged  into  the  radiate  strands  which  occupy  the  usual  position.  In  the  succeeding 
part  of  the  body  the  muscular  layers  diminish  in  proportionate  bulk,  and  towards  the 
posterior  end  the  pennate  arrangement  of  the  longitudinal  fibres  disappears,  and  they 
form  a  comparatively  thin  layer  under  the  basement-tissue,  the  circular  fibres  being 
internal.  The  arrangement  of  these  longitudinal  fibres  in  this  region  is  peculiar — little 
spaces  or  lacunae  often  appearing  on  their  inner  aspect  (PL  I.  fig.  6).  Terminally  again 
they  form  a  closely  interwoven  series,  as  shown  in  PL  III.  fig.  4,  dm. 

It  is  interesting  to  note  the  gradations  existing  between  the  lax  pinnate  arrange- 
ment of  the  longitudinal  muscular  bands  in  Pcnchia,  the  somewhat  coarse  pennate 
system  in  Phoronis,  and  the  more  finished  plan  of  the  muscles  in  the  Eriographididse. 

In  young  examples  the  radiate  muscles  anteriorly  are  more  perfectly  seen  than  in 
the  adult,  and  they  fill  up  the  body-cavity  of  the  region  to  a  considerable  extent. 

Strethill  Wright  was  of  opinion  that  the  muscular  system  of  Phoronis  consists  of  a 
layer  of  flat  longitudinal  bands  immediately  beneath  the  integument,  while  within  these 
a  series  of  fine  circular  fibres  could  with  difficulty  be  traced.  He  had  thus  probably 
misinterpreted  the  arrangement  in  optical  section.  Schneider,  again,  observes  that 
the  larval  sac  (which  becomes  the  elongated  "  body "  of  the  adult)  before  extrusion 
shows  a  cellular  layer  with  nuclei,  then  a  longitudinal  coat  and  apparently  a  few  small 
cells,  followed  by  a  transverse  or  circular  layer.  The  inner  coat,  the  future  epidermis, 
was  indistinct.  Kowalewsky  mentions  under  the  epithelial  layer  of  the  body  a  circular 
coat,  and  an  inner  layer  of  longitudinal  muscular  fibres — a  structure  which  corresponds 
generally  with  the  typical  condition. 

A  feature  of  considerable  importance  in  the  group  is  the  presence  of  a  peculiar 
glandular  apparatus,  seen  in  section  in  PL  II.  figs.  3-5,  communicating  with  the 
exterior  by  a  definite  channel  with  well-formed  walls.  This  structure  lies  quite  beliind 
the  alimentary  system  as  well  as  the  mesenterial  sej^ta.  Anteriorly  it  seems  to  end  in 
a  mass  of  tissue  having  no  very  definite  environment  in  some  of  the  preparations,  and 
apparently  having  a  granular  glandular  structure,  the  greater  part  of  the  area  being 
coarsely  granular,  with  numerous  opaque  bodies  like  folds  or  wrinkles  towards  the  centre 
of  the  mass.  In  others,  again,  it  leads  to  the  posterior  end  of  the  reproductive  organs. 
As  we  proceed  backward,  this  peculiar  streaked  glandular  region  is  differentiated  from 
an  outer  and  somewhat  coarsely  granular  layer.  The  inner  region  then  presents  larger 
gland-cells  with  nuclei  and  granules,  and  the  wall  becomes  more  definite.  In  the 
condition  shown  in  PL  II.  fig.  3,  the  outer  surface  is  covered  with  the  granular  mass 
(probably  consisting  of  the  perivisceral  corpuscles  and  endothelium)  which  is  found  coating 
the  inner  surface  of  the  body-wall.     Beneath  are  some  definite  circular  fibres,  then  a 
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series  of  meshes,  basement-tissue  of  considerable  thickness,  and,  histly,  the  ghniduUvr 
coat,  which  fills  the  whole  interior.  The  structure  is  now  joined  to  the  diminishing 
fundus  of  the  body-cavity,  but  is  wholly  separated  from  the  thick  basement-tissue  of  the 
body-wall,  which  forms  a  continuous  ring.  The  next  .section  (PL  II.  fig.  4)  presents 
a  junction  between  the  basement-tissue  of  the  body-wall  and  that  of  the  special  organ 
now  under  consideration,  and  a  lumen  appears  in  the  chamber  of  the  latter.  The 
channel  then  gets  outside  the  basement-tissue  of  the  body-wall,  which  is  incurved  to 
suit  the  circumstances,  and  presents,  from  the  arrangement  of  the  tissues,  a  somewhat 
reticulated  appearance  on  each  side  of  the  latter  just  as  it  leaves  the  body-cavity.  It 
then  passes  to  the  exterior  at  the  tip  of  the  body  in  the  form  of  a  duct,  having  an 
inverted  ^  shape  (PI.  II.  fig.  5),  the  inner  lining  of  the  canal  being  smooth  in  section, 
from  the  closely  arranged  cylindrical  epithelium,  while  the  surrounding  region  is 
composed  of  the  more  lax  hypoderm  of  the  body-wall. 

In  longitudinal  sections  of  those  in  which  the  reproductive  organs  are  well  developed, 
the  strands  of  this  apparatus  lead  to  the  posterior  end  of  the  alimentary  canal,  near  which 
are  the  masses  of  the  reproductive  organs.  No  distinct  lumen  exists  internally,  Ijut 
such  may,  of  course,  appear  at  intervals. 

The  exact  nature  of  this  remarkable  organ  is  unknown,  further  than  that  it  appears 
to  be  glandular,  and  in  close  relation  with  the  reproductive  system  ;  and  it  presents  a  new 
character  in  the  morphology  of  the  group.  Its  position  would  correspond  with  the  pit 
of  the  sac,  the  condition  of  which  is  so  marked  a  feature  during  development  {i.e.  when 
the  Actinotrocha  becomes  vermiform).  It  is  possible  that  it  may  form  an  accessory 
channel  for  the  issue  of  the  ova.  The  hollow  cup-like  surface  formed  by  the  thickened 
hypoderm  of  this  surface  in  some  specimens  would  seem  to  indicate  its  use  for  fixation. 

Tentacles. 
The  tentacles  or  branchiae  arise  from  the  slightly  enlarged  cephalic  end  by  a  some- 
what firm  basal  web  which  is  entire  ventrally,  but  is  widely  split  dorsally  (PL  I.  fig.  1), 
so  as  to  present  the  aspect  of  a  double  fan,  as  in  the  Sabellidfe.  Indeed,  viewed  from 
this  surface,  each  fan  or  volution  is  supported  on  its  own  basis,  which,  moreover,  is 
oblique — elevated  in  the  centre,  and  sloping  downward  and  outward  externally.  The 
basal  web  remains  entire  for  about  a  third  of  the  total  length  of  the  tentacular  arrange- 
ment, and  then  breaks  up  into  a  multitude  of  simple  slightly  tapering  filaments,  which 
are  pale  throughout  the  greater  part  of  their  length,  but  tinted  of  a  dark-brownish  hue 
toward  the  tip.  Externally  the  surface  of  each  is  densely  coated  with  cilia,  which  are 
somewhat  longer  toward  the  tip  of  the  process.  As  ordinarily  seen  in  the  preparations, 
the  branchial  fan  performs  about  three  volutions.  The  skeletal  elements  of  the 
apparatus  ^  commence  on  the  sides  of  the  anterior  region  of  the  body  as  a  series  of 

'Professor  Ray  Lankester,  in  bis  article  "Polyzoa"  in  the  Eucycloiffidia  Britannica,  attributes  the  original 
description  of  these  to  Mr.  Caldwell. 
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simple  longitudinal  expansions  of  tlie  basement-tissue,  which  stain  more  deeply  than  the 
basement-tissue  itself.     They  appear  at  first  like  a  series  of  V-shaped  processes  along  its 
inner  border.    The  limbs  of  the  V  gradually  separate  and  enclose  a  canal  which  traverses 
the  whole  region  of  the  basement-tissue  (that  is,  extends  from  its  outer  to  its  inner  border). 
Proceeding  distally  (anteriorly),  the  chitinous  skeleton  becomes  much  more  complex, 
from  the  fact  that  it  develops  tubes  for  the  transmission  of  the  circulatory  fluid,  extends 
round  the  whole  circumference  of  the  body,  except  a  limited  region  at  the  neural  hiatus, 
and,  moreover,   splits  into  two  or  more  rows.     In  the  formation  of  the  circulatory 
channels,  the  chitinous  longitudinal  processes  would  first  seem  to  form  a  thin  arch  with 
two  dilated  pillars,  and  then  a  complete  ring  with  much  thinner  walls.     Before  complete 
separation  of  the  basal  folds  of  the  web  occurs,  the  sections  show  a  double  row  of  these 
channels,  one  being  on  the  outer  edge  of  the  volution  and  the  other  on  the  inner — a 
basement-layer  separating  the  former  row  and  its  spongy  vascular  tissue  from  the  latter. 
A  line  intersecting  the  coils  would  thus  (before  separation  occurs)  pass  through  four 
complete  series  of  these  channels,  and  in  certain  positions  (involving  the  central  volu- 
tion) through  six.     At  the  base  the  inner  row  at  the  margin  of  the  central  coil  is 
incomplete,  but  by  and  by  the  vessels  form  a  continuous  series  round  the  edge.     The 
structure  of  one  of  these  double  basal  rows  is  as  follows : — Externally  is  the  cuticular 
layer  (PI.    III.   fig.  3),  which,  however,  in  the  preparations  does  not  seem  to  be  well 
differentiated,  since  it  forms  only  a  definite  boundary  to  the  hypoderm.     This  feature 
is  probably  related  to   the  branchial  functions  of  the  region.     Within  is  a  layer  of 
hypoderm,  which  varies  in  thickness  and  colour  according  to  the  level  of  the  section. 
Its  structure  agrees  with  that  of  the  body-wall,  and  accords  with  the  same  tissue  in 
the  Annelids  and  Nemerteans.     Directly  under  it  are  the  elastic  arches  of  the  outer  row 
of  channels,  which  are  incomplete  internally, — each  debouching  into  a  large  vascular 
space,  which  with  connective  tissue  fills  up  the  area  between  the  outer  row  and  the  line 
of  basement-tissue  separating  the  two  series.     In  transverse  section  the  basement-tissue 
shows  the   thickened  sides  formerly  alluded  to,  and  is  often  finely  streaked,  but  the 
latter  is  probably  only  an  optical  peculiarity.     Within  the  line  of  basement-tissue  are 
the  inner  series  of  channels,  which  have  complete  walls  (and  the  outer  row  would 
thus  seem  to  be  less  developed  at  a  given  level  than  the  inner) ;  and  in  transverse 
section  present  a  noteworthy  uniformity  in  appearance,  viz.  with  a  dumb-bell  shaped 
outline  of  the  inner  wall,  from  the  thickening  of  the  median  region  on  each  side,  while 
the  lines  of  the  outer  wall  laterally  are  nearly  parallel.     The  outer  and  inner  arches  of 
the  vessel  are  thinner.      Only  a  slight  quantity  of  connective-tissue  separates  each 
chitinous  channel  from  the  septum  or  line  of  basement-tissue,  while  the  other  arch  has 
a  thick  coat  of  hypoderm,  which  soon  (as  we  proceed  distally)  becomes  grouped  in  a 
series  of  fan-shaped  masses.     The  inner  surffice  of  the  channels  (of  basement-tissue)  is 
furnished  with  an  epithelial  lining ;  and  since  in   section  the  arch  next  the  septum 


REPORT   ON   PHORONIS  BUSKII.  13 

has  a  rounded  opaque  mass  of  the  circuhiting  fluid,  surmounted  in  many  by  a  granuUir 
band,  as  if  from  a  fine  wall,  it  is  possible  that  it  represents  the  vessel  (or  at  least  a 
division  or  septum)  with  its  contents.  Proceeding  distally,  both  sets  of  channels  (in 
the  double  rows)  become  complete,  and  the  hypoderm  covers  both  the  outer  and  inner 
edges  of  each — the  somewhat  spongy  vascular  tissue  having  disappeared.  Then  eacli 
row  becomes  more  individualised,  having  a  thin  layer  of  hypoderm  on  the  inner  or 
concave  edge,  and  a  prominent  pennate  mass  (in  section) — several  times  thicker — on 
the  outer.  The  rings  are  bound  together  only  by  a  little  connective-tissue  in  the 
middle,  and  they  soon  become  free  (PI.  I.  figs.  7  and  8 — in  transverse  section),  the 
outer  layer  of  hypoderm  still  remaining  thicker,  while  that  on  the  sides  (where  the 
densest  portion  of  the  chitinous  ring  exists)  is  less  developed.  When  viewed  longitu 
dinally,  this  peculiar  wall  of  basement-tissue  has  a  series  of  very  bold  and  rather  regulai 
transverse  folds  or  wrinkles ;  and  an  included  vessel  and  its  contents  are  apparent. 
The  presence  of  but  a  single  well-marked  vessel  is  of  moment  in  connection  with 
Professor  AUman's  remark  that  the  blood-stream  returned  by  the  same  vessel  in  the 
tentacle,  though  it  entered  the  vein  at  the  bottom. 

A  special  arrangement  of  the  branchial  apparatus  occurs  at  the  mouth  (PI.  III.  fig. 
3).  The  oral  surface  of  the  region  being  formed  of  a  continuous  web  at  the  base  of  the 
branchiae  presents  a  great  contrast  to  the  anal,  which  has  a  large  median  hiatus  between 
the  two  fans.  The  second  whorl  on  the  oral  side,  however,  is  formed  of  two  halves, 
with  a  median  slit,  each  half  springing  from  a  free  edge  with  short  tentacles.  If  the 
animal  be  placed  with  the  anal  hiatus  between  the  fans  uppermost,  then  the  left  whorl, 
with  its  short  tentacles  and  sense-organ,  is  in  front,  the  right  free  edge  with  its 
tentacles  being  behind  the  former. 

The  skeletal  elements  in  the  branchial  apparatus  of  this  form  thus  show  a  further 
development  of  the  homologous  tissue  in  Cejjhcdodiscus  and  Rhahdople-ura.  The  most 
elementary  type  is  observed  in  the  latter,  in  which  no  vascular  spaces  occur  in 
connection  with  the  bases  of  the  lophophoral  plumes.  Cephalodisctis  again  is  further 
differentiated,  very  considerable  vascular  channels  being  present  at  the  Ijase  of  the 
apparatus,  and  the  central  region  of  each  plume  having  apparently  reticulate  tissue 
capable  of  transmitting  fluid.  The  degree  of  specialisation,  however,  attained  by 
Phoronis  in  this  respect  much  exceeds  that  in  Cephalodiscus,  for  special  vessels  pass 
along  the  whole  length  of  the  tentacular  processes,  and  the  contained  fluid  is  richly 
corpusculated. 

The  bases  of  the  whorls  show  a  thickened  plate  of  hypoderm,  which  probably 
performs  special  functions  in  connection  with  the  movement  of  the  water  (by  ciliary 
action),  and  perhaps  also  with  sensation. 

The  arrangement  of  the  tentacles  in  the  forms  described  by  Wright,  AUman,  and 
Dyster  seems  to  difl'er  considerably  from  that  in  the  present  species.     In  the  former  the 
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inner  row  bends  over  the  mouth  very  symmetrically,  while  the  outer  forms  an  equally 
beautiful  cup.  In  life  the  tentacles  can  be  moved  individually.  Dyster  found  that  the 
anterior  region  (his  "  head")  could  be  reproduced  in  forty-eight  hours — not,  it  is  true, 
completely,  but  with  a  mouth  and  short  tentacles  which  sufficed  to  cause  food- 
currents. 

Body-Cavity. 

The  body-cavity  is  separated  by  the  basement-tissue  into  two  regions,  viz.  (l)  the 
body-cavity  of  the  anterior  region  and  tentacles,  and  (2)  the  body-cavity  of  the  trunk 
(PI.  III.  fig.  1).  This  was  first  clearly  pointed  out  by  Mr.  Caldwell.  The  former  chamber 
is  complex  and  sinuous  from  the  number  of  processes  and  septa  for  spaces  or  organs 
connected  with  it,  and  it  is  difficult  of  demonstration.  Into  the  great  vascular  area  the 
ciliated  funnels  of  the  sense-organs  debouch. 

In  the  posterior  division,  viz.  that  including  the  rest  of  the  body,  the  mesenteries 
divide  the  body-cavity  into  three  chambers  (PL  I.  fiig.  4).  Thus  a  median  mesentery 
attaches  the  oesophagus  and  stomach  to  the  body-wall  ventrally,  while  a  mesentery 
passing  on  each  side  from  the  other  arch  of  the  alimentary  canal  separates  the  intestine 
in  a  special  segment.  Moreover,  the  latter  chamber  is  subdivided  by  a  mesentery 
which  proceeds  from  the  posterior  wsXl  of  the  intestine  to  the  body-wall.  The  right 
arch  of  the  intestine  is  further  closely  connected  with  the  right  mesentery,  or  perhaps 
it  is  more  strictly  in  accordance  with  fact  to  say  that  the  right  mesentery  is  divided  by 
the  intestine.  It  thus  happens  that  the  intestine  is  fixed  centrally  by  one  and  distally 
1  »y  two  mesenteries.  The  latter  are  for  the  most  part  formed  of  basement- tissue  which 
thus  evenly  splits — for  instance,  when  encircling  the  intestine  in  the  right  mesentery. 

Before  leaving  the  mesenteries,  notice  may  be  made  here  of  a  peculiar  organ 
occurring  chiefly  in  the  left  intestinal  mesentery  anteriorly  (PI.  I.  figs.  3  and  4,  cos). 
As  soon  as  the  basement-tissue  forms  the  septum  on  each  side  for  the  enclosure  of  the 
rectum,  and  before  the  nephridia  debouch  into  the  space  lying  exterior  to  this  region,  a 
special  thickening  is  observed  on  each  side  close  to  the  pharyngeal  division  of  the 
alimentary  canal,  the  inner  surface  (abutting  on  the  intestinal  space)  being  coated  with 
closely  arranged,  and  apparently  sensory,  cylindrical  epithelium,  an  aperture  (PI.  I. 
fig.  3),  moreover,  occurring  in  the  centre  of  the  enlargement.  After  a  short  course,  the 
organ  on  the  right  mesentery  (which  is  chiefly  occupied  by  the  intestine)  becomes 
pediculate  in  transverse  section,  that  is  to  say,  the  long  fold  becomes  narrowed  along 
the  edge  of  attachment  to  the  mesentery,  and  afterwards  disappears.  The  left  organ, 
on  the  other  hand,  takes  the  form  of  an  elevated  cushion  of  sensory  epithelium  upon  a 
somewhat  fusiform  thickening  of  the  basement-tissue  forming  the  mesentery  (PI.  II. 
fig.  G).  This  condition  is  best  seen  in  adults ;  indeed,  in  the  young  example  specially 
examined  it  could  not  be  satisfactorily  made  out. 
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This  would  seem  to  be  a  furtlier  develoj^ment  of  smaller  patches  of  tlic  same  kind 
in  the  anterior  spaces,  which  form  just  behind  the  nerve-centre.  These  have  various 
epithelial  patches  or  cushions  on  their  inner  surfaces,  and  finally  unite  and  Ijecome 
continuous  with  the  intestinal  area  in  which  the  apparatus  above  noted  occurs.  In 
longitudinal  sections  these  spaces  often  show  a  peculiarly  wrinkled  appearance  anteriorly 
— from  the  arrangement  of  the  epithelial  bands.  Such  may  represent  a  kind  of  sensory 
apparatus. 

No  distinct  lining-membrane  was  visible  in  the  spaces  of  the  body-cavity  posteriorly, 
but  an  endothelium  (peritoneum,  Caldwell)  may  be  found  in  fresh  examples.  All  that 
could  be  said  was  that  the  numerous  fibres  entangled  many  free  cells  and  granules  in 
certain  regions.  The  blood-spaces  of  the  anterior  region,  again,  show  in  many  parts  a 
finely  arranged  epithelium  (tessellated),  the  cells  of  which,  moreover,  stand  prominently 
outward  like  minute  villi  in  lateral  views. 

The  posterior  body-cavity  is  also  traversed  by  the  radial  muscular  fibres,  which 
anteriorly  pass  towards  the  centre  in  definite  bands  (PI.  I.  fig.  4).  In  young  specimens 
the  anterior  region  of  this  division  is  almost  wholly  occupied  by  the  large  gullet,  the 
intestine  and  the  radiate  and  longitudinal  muscular  fibres,  the  body-cavity  being  limited 
to  the  chinks  between  these. 

Metschnikoff  mentions  that  he  found  many  colourless  cells  in  the  body-cavity  of 
the  young  Phoronis,  the  elongated  forms  especially  interesting  him  from  their  resem- 
blance to  sperms.  Dyster,  again,  states  that  no  perivisceral  corpuscles  occurred  in  his 
specimens. 

Digestive  System. 

The  mouth  opens  at  the  bottom  of  the  anterior  or  ventral  (and  outer)  whorl  of  the 
branchial  apparatus,  the  basal  web  of  which  is  continuous  from  side  to  side  (PI.  III. 
figs.  1  and  3).  The  arrangement  of  the  parts  forms  a  spacious  funnel,  terminating  in 
the  mouth.  The  bases  of  the  outer  series  of  tentacles  are  continued  for  some  distance 
into  this  oral  funnel  as  elevated  and  ciliated  ridges,  and  thus  at  a  given  level  this 
surface  differs  from  the  opposite  one,  where  the  flap-like  extension  of  the  mucous  layer 
occurs.  The  latter  covers  the  base  of  the  second  branchial  whorl,  and  consists  of  a 
greatly  increased  hj^odermic  layer  continuous  with  that  coating  the  oral  chamber.  It 
terminates  in  a  somewhat  free  margin  anteriorly  {i.e.  distally),  and  the  tissue  forming  the 
tip  has  a  foliate  arrangement  in  section  (PI.  III.  fig.  1,  a).  A  layer  of  basement- tissue  is 
continued  from  the  reticulated  coat  of  the  gullet  (sub-mucous),  but  this  ends  at  the 
commencement  of  the  free  margin.  The  mucous  lining  of  the  mouth  thus  passes  up 
the  funnel  all  round  to  meet  the  hypodermic  investment  covering  the  bases  of  the 
tentacles. 

The  first  or  pharyngeal  part  of  the  alimentary  canal  has  its  walls  transversely 
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folded  in  zig-zags,  the  next  and  longest  region  (cEsophagus)  is  mostly  devoid  of  tlicm,  but 
they  again  become  very  well  marked  in  front  of  the  dilatation  (stomach  proper)  generally 
found  at  the  posterior  end  of  the  body.  The  intestinal  canal  then  bends  forward  along 
the  neural  aspect  to  terminate  in  the  anus — on  the  elevation  between  the  two  branchial 
fans.  The  oesophageal  and  stomachal  regions  are  fixed  by  a  median  ventral  mesentery 
and  the  various  radiate  muscles  formerly  described,  and  by  the  two  intestinal 
mesenteries  on  its  posterior  face ;  one  of  these  mesenteries  (the  right)  and  a  median 
dorsal,  moreover,  fixing  the  intestine  in  a  special  manner. 

The  mucous  surface  of  the  canal  is  composed  of  a  cylindrical  cellular  layer  some- 
what resembling  the  hypoderm.  It  forms  a  thick  and  richly  folded  granular  and 
streaked  tissue  in  the  region  at  the  base  of  the  branchial  fans.  In  the  narrow 
pharjmgeal  division  the  layer  attains  considerable  thickness,  the  folds  forming  numerous 
areolae  when  viewed  from  the  surface.  This  condition  is  less  marked  in  the  oesophageal 
region.  In  what  may  be  termed  the  first  stomachal  region  immediately  behind  the 
former,  the  streaked  glandular  tissue  has  a  finely  cellular  and  granular  aspect  on  the 
surface.  In  the  dilated  stomachal  region  proper,  the  folds  of  this  tissue  again  increase 
in  thickness.  The  mucous  coat  of  the  intestine  is  similar  in  structure,  but  much 
thinner. 

Towards  its  termination  the  rectal  portion  of  the  gut  generally  retains  a  somewhat 
triangular  outline  in  the  preparations.  On  approaching  the  level  of  the  constricted 
canals  of  the  nephridia,  the  basement-layer  of  the  rectum  shows  externally  and  posteriorly 
crenate  processes ;  then  a  kind  of  reticulation  occurs  in  the  same  tissue  with  muscular 
fibres  (PI.  II.  fig.  1),  and  the  canal  terminates  in  a  small  circular  aperture,  which  still 
has  a  ring  of  basement-tissue  beneath  the  mucous  lining.  The  terminal  part  is  thus 
very  muscular  as  well  as  elastic,  and  well  fitted  to  send  a  jet  of  faeces  a  considerable 
distance.  Dyster,  indeed,  observed  the  latter  in  the  living  form  voided  by  jerks,  the 
fusiform  pellets  being  connected  by  slender  filaments.  These  fusiform  pellets  are 
common  in  Appendicularia,  which  feeds  on  similar  food. 

Food  seldom  occurs  in  the  first  regions  of  the  alimentary  canal,  but  in  the 
stomachal  and  intestinal  portions  the  granular  contents  abound  in  Foraminifera, 
Radiolarians,  Diatoms,  spicules  of  Echinoderms  and  sponges,  with  other  organic  debris. 
Very  little  mud  and  few  or  no  sand-grains  occur  in  the  intestine,  the  organisms  just  noted 
forming  elongated  and  coherent  masses  by  aid  of  a  translucent  and  finely  granular 
stroma,  probably  the  result  of  secretion,  though  in  some  the  great  abundance  of  minute 
greenish  granules  suggested  the  possible  presence  of  such  low  gelatinous  organisms  as 
occasionally  occur  in  our  own  seas. 

In  the  larval  form  (Actinotrocha)  E.  Wagener  found  Bacillaria,  Peridiniae,  and 
spores  of  Algae,  and  Schneider  mentions  similar  forms  with  Diatoms  in  the  same  stage  ; 
moreover,  in  the  Sipunculoid  form  into  which  the  larva  is  metamorphosed,  he  describes 
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oesophagus,  stomach,  and  intestine.  Similar  food  occurred  in  the  canal  of  the  Australian 
Phoronis,  though  there  Vas  a  greater  abundance  of  muddy  debris. 

Dr.  Strethill  "Wright  considered  that  the  alimentary  system  of  Plwronis  resembled 
that  in  Plumatella,  the  mouth  being  placed  within  the  tentacular  ring  and  closed  by  a 
semicircular  lip  or  valve.  In  the  new  form  the  oral  aperture  is  closed  by  simple 
approximation  of  the  surfaces,  as  the  very  short  free  margin  can  hardly  be  taken  into 
account  functionally.  Wright  describes  the  long  gullet  as  terminating  in  a  gizzard  the 
interior  of  which  was  provided  with  bodies  apparently  cartilaginous  and  of  a  prismatic 
shape.  The  gizzard  communicated  with  a  thick-walled  stomach.  He  probably  refers 
to  the  massive  folds  of  the  mucous  surface,  as  no  hard  parts  occur  in  the  canal.  He 
did  not  follow  the  intestine  minutely,  but  he  noticed  a  membranous  tube  containing 
fusiform  faeces  passing  to  the  anus,  whence  they  were  often  ejected. 

Kowalewsky  describes  the  alimentary  canal  in  Phoronis  as  built  up  on  the  same 
plan  as  in  Ascidia,^  the  first  opening  in  the  embryo  being  the  anus,  and  the  mouth 
appearing  subsequently.  The  same  author  mentions  that  the  alimentary  canal  is 
suspended  by  a  mesentery.  Caldwell,  again,  derives  the  anus  as  well  as  the  mouth 
from  the  blastopore,  the  remnant  of  the  primitive  streak — the  posterior  solid  cord  of 
cells — opening  up  and  forming  a  canal  leading  from  the  archenteron  to  the  exterior. 

Circulatory  Organs. 

The  chief  point  observable  in  regard  to  the  circulatory  organs  in  the  preparations 
is  the  presence  of  the  great  dorsal  trunk,  which  extends  almost,  but  not  quite,  from  the 
posterior  to  the  anterior  end  of  the  body  along  the  posterior  (or  dorsal)  arch  of  the 
alimentary  canal  in  the  groove  between  the  intestinal  mesenteries.  In  the  anterior  or 
contracted  region  of  the  body  rupture  of  this  vessel  frequently  occurs,  the  contents  pass- 
ing laterally,  so  as  to  simulate  a  second  vessel.  On  the  right  of  this  region,  and  not  on 
the  anterior  or  ventral  surface,  the  other  great  trunk  proceeds.  The  dorsal  trunk 
terminates  in  the  great  sinus  in  the  anterior  body-cavity  (PL  II.  fig.  1),  and  thence  the 
vessels  to  the  branchi^  go  forward.  Many  large  branches  occur  in  the  spaces  between 
the  alimentary  canal  and  the  ]>ody-waU,  and  are  very  conspicuous  in  the  interstices  of 
the  radiate  fibres  in  the  anterior  region,  and  at  the  tip  of  the  tail  after  the  great 
dorsal  and  lateral  trunks  disappear.  They  are  especially  abundant  in  connection  with 
the  reproductive  organs,  as  Kowalewsky  and  others  noticed.  Many  small  vessels  are 
apparent  beneath  the  primary  divisions  of  the  alimentary  canal,  but  no  large  trunk 
occurs  in  that  position.  None  of  the  vessels  are  so  small  as  to  merit  the  name  of 
capillaries,  and  all  are  loaded  with  large  circular  nucleated  cells. 

In  the  living  form  Dr.  Strethill  Wright  observed  an  artery  passing  forward  in  the 
axis  of  the  body  close  to  the  gullet  till  it  reached  the  concave  side  of  the  tentacular 

1  Entwicklungeschichte  d.  einfachen  Ascidien,  note,  p.  5,  Mem.  Acad.  imp&.  .St.  Petersl.,  t.  x. 
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crown,  where  it  divided  into  two  branches,  which  passed  within  and  around  the 
tentacidar  cup,  and  sent  a  twig  to  each  of  the  tentacles.  Along  these  the  corpusculated 
blood  streamed,  returning  by  a  vein  in  each,  while  four  large  trunks  passed  from  the 
base  of  the  ring  (one  from  the  inside,  and  another  from  the  outside  of  each  of  the  horns 
of  the  ring).  Each  pair  and  afterwards  the  two  trunks  united,  and  then  the  two  latter 
coalesced  to  form  a  single  large  vein,  which  traversed  the  axis  of  the  body  on  the  opposite 
side  of  the  gullet  to  the  artery.  The  whole  of  the  trunks  are  contractile,  the  artery 
pulsating  about  fifteen  times  per  minute.  Professor  Allman,  again,  found  that  the 
blood  returned  by  the  same  channel  in  the  tentacles — the  current  being  thus  alternately 
forward  and  backward  ;  and  in  the  examples  from  the  Challenger  only  one  distinct 
trunk  is  visible.  D)'ster  describes  the  blood  as  ascending  some  tentacles  and  descending 
others.  The  pulsations  occur  only  in  the  artery,  whereas  in  the  vein  the  current  is 
continuoiis,  and  the  main  trunks  are  connected  by  numerous  branches.  Schneider 
regards,  after  Krohn  and  Claparede,  the  vessels  just  alluded  to  as  dorsal  and  ventral ; 
and  he  makes  the  statement  (which  has  not  been  confirmed)  that  the  red  blood- 
corpuscles  in  the  young  form  float  freely  in  the  body-cavity,  and  then  enter  the  vessels 
at  the  base  of  the  tentacles.  In  a  note  on  the  British  species,  KoUiker  gives  the  size  of 
the  nucleated  and  intensely  red  blood-corpuscles  as  0 '004-0 "005,  and  mentions  also 
colourless  amoeboid  cells  and  yellowish  corpuscles.  Dyster  gives  the  diameter  of  the 
corpuscles  in  his  species  as  l-3200th  to  l-1700th  in.,  and  about  l-8000th  of  an  inch  in 
thickness  ;  while  Kowalewsky  estimated  them  as  about  four  times  the  size  of  those  in 
man. 

Nervous  System. 

In  the  preliminary  account  no  observations  of  note  were  made  on  the  nervous 
system,  but  the  subsequent  appearance  of  Mr.  Caldwell's  paper  in  the  Proceedings 
of  the  Royal  Societ}^  again  directed  attention  to  the  subject,  though,  from  the  imperfect 
preservation  of  the  specimens  collected  both  by  the  Challenger  and  Dr.  Haswell, 
considerable  difficulties  were  met  with.' 

Mr.  Caldwell  observes '  that  "  nervous  processes  of  the  ectoderm  cells  retain  their 
connection  with  the  ectoderm,  and  concentrations,  both  of  fibres  and  ganglion-cells, 
occur  in  the  skin  outside  the  homoQ;eneous  basement-membrane.  The  central  nervous 
system  remains  therefore  in  the  epidermis,  representing  the  primitive  condition. 

"  Concentrations  of  the  nervous  system  take  place  round  the  mouth  to  form  a 
postoral  nerve-Hng.  The  anus  lies  outside  this.  The  ring  follows  the  line  along  the 
base  of  the  tentacles,  and  has  therefore,  like  them,  the  form  of  a  horse-shoe.     In  front  of 

*  Dyster  could  detect  no  distinct  nervous  system,  "  though  it  is  possible  two  obscure  organs  at  the  posterior  part 
of  the  floor  of  the  lophophore  may  be  oesophageal  ganglia."     The  animals  showed  no  sensibility  to  light. 
2  Proc.  Roy.  Soc,  vol.  xxxiv.  p.  372. 
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this  ring  are  situated  a  pair  of  sense-organs,  which  I  shall  speak  of  as  '  ciliated  pits.' 
They  lie  in  the  concavity  of  the  lophophore,  on  either  side  of  the  anus.  They  have 
the  characteristic  structure  of  sensory  epithelium,  consisting  of  sense-cell,  ganglion,  and 
nerve-fibres.  Sars  has  figured  in  lihabdopleicra  a  pair  of  ciliated  protuberances  in 
what  I  hope  to  show  is  a  homologous  position. 

"  A  further  concentration  takes  place  in  the  form  of  a  cord,  which  runs  from  the 
median  dorsal  part  of  the  nerve-ring  two-thirds  of  the  length  of  the  foot  along  its  left 
side.  It  is  therefore  asymmetrical,  and  lies  in  the  epidermis  outside  the  basement- 
membrane.  Inside  this  nerve-cord  lies  an  apparently  hollow  tube.  This  tube  recalls 
the  so-called  large  fibres  of  the  Chsetopoda." 

Moreover,  during  development,  Caldwell  found  the  ectoderm  became  thickened  in 
two  regions,  viz.  in  the  prseoral  lobe,  and  in  the  form  of  a  postoral  ring  round  the  mouth. 
"  The  former  becomes  the  future  nerve-ganglion  ;  the  latter  indicates  the  position  of 
the  line  of  future  tentacles  and  the  circumoesophageal  nerve-ring  of  the  older  animal." 
From  the  former,  in  some  species,  Caldwell  states  that  a  number  of  nerve-fibres  pass 
forwards  to  a  sense-organ.  In  one  species  four  eye-spots  are  present.  Further, 
"  along  a  line  at  the  base  of  the  rudiments  of  the  adult  tentacles,  the  nervous  prolonga- 
tions of  the  ectoderm  have  formed  a  definite  ring."  A  series  of  remarkable  events, 
however,  occurs  during  the  metamorphosis  from  a  free  to  a  fixed  life,  "  the  whole 
prseoral  lobe  with  ganglion  and  sense-organs  passes  into  the  stomach,"  and  is  there 
digested.  Thus  no  anterior  dorsal  sensory  part  of  the  central  nervous  system  persists 
in  the  adult,  the  postoral  circumoesophageal  ring  alone  remaining,  and  being  in  con- 
nection with  the  sense-organs.  Similar  features  were  observed  by  Kieinenberg '  in 
Lopadorhynchus,  the  circular  nerve  disappearing  completely  with  the  vibratile 
organ. 

The  previous  information  on  this  subject  has  been  given  somewhat  fully  because 
the  condition  of  the  specimens  procured  by  the  Challenger  ofi"ers  various  features  both 
interesting  and  novel.  The  central  region  of  the  system  lies  over,  i.e.  on  the  anal 
side  of,  the  mouth  in  connection  with  the  firm  basement-tissue,  forming  the  support  of 
the  branchial  apparatus,  and  thus  it  occupies  a  similar  situation  to  that  in  Cephalo- 
discus. 

On  making  sections  of  the  region  just  indicated,  and  at  the  level  of  the  hypoderm 
of  the  nephridial  eminences,  but  before  reaching  the  lumen  of  the  canal,  it  is  found 
that  the  branchial  whorls  have  considerably  diminished,  though  three  volutions  are 
more  or  less  present  on  each  side.  The  oral  funnel  is  still  wide,  and  the  second  or 
inner  line  of  the  series  has  on  the  anal  (or  neural)  aspect  the  two  free  fiaps  formerly 
mentioned.  Each  inner  edge  of  the  latter  shows  a  well-defined  though  narrow  border 
of  hypoderm  with  blackish  pigment — beneath  which  is  a  firm  and  somewhat  thick  layer 

'  Atti  (1.  R.  AccaJ.  d.  Lined,  t.  vi  p.  15,  1881  ;  and  Ann.  and  Mag.  Nat.  Hht.,  ser.  5,  vol.  ix.  p.  07. 
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of  basement-tissue.  On  the  aboral  (dorsal)  edge,  the  hj^oderm  becomes  massive,  and 
terminates  in  a  rounded  elevation  or  ridge,  which  is  separated  by  a  sinus  from  the 
narrow  hypoderm  of  the  branchial  whorls.  Beneath  the  basement-tissue,  along  the 
inner  curve  of  the  whorl,  is  a  granular  layer  covering  the  basal  branchial  chambers. 
The  first  noteworthy  change  in  the  latter  region  is  the  somewhat  foliate  arrangement  of 
the  hypoderm  on  the  aboral  ridge,  followed  by  the  disappearance  of  most  of  the  thick 
basement-tissue  in  the  middle  of  the  inner  lateral  (neural)  region  of  each  whorl,  its 
place  being  taken  by  a  finely  granular  tissue  (PI.  III.  fig.  2,  nc),  with  a  faint  trace  of 
delicate  fibres.  This  tissue  then  increases  considerably  in  bulk,  and  stretches  from  the 
edge  of  the  second  whorl  behind  the  mouth  to  the  elevated  hypodermic  ridge 
jjosteriorly,  round  the  edge  of  which  it  turns.  Below  it  is  a  line  of  basement-tissue  (bt) 
which  stains  deeply. 

The  furrow  between  the  elevated  aboral  ridge  and  an  inner  (i.e.  nearer  the  middle 
line)  one  now  formed  by  the  nephridial  duct  of  the  side  deepens,  so  that  the  nervous 
tissue  in  the  former  is  more  evidently  distinguished  as  a  somewhat  clavate  expansion  in 
transverse  section  (PI.  III.  fig.  2).  From  the  middle  of  the  latter  fine  fibres  pass 
orally  to  the  ciliated  chamber,  and  the  portion  of  the  nerve-mass  in  front  {i.e.  on  the 
oral  side)  lies  in  connection  with  its  thick  and  richly-folded  hypoderm.  The  supporting 
basement-tissue  externally  is  thicker  and  stronger,  and  gives  attachment  to  the  radial 
muscles  of  the  branchial  fan  in  front. 

This  nerve-centre  rests  on  a  broad  plate  of  basement-tissue  which  extends  from 
the  nephridia  forward  to  the  centre  of  the  whorl  on  each  side  (PI.  III.  fig.  1,  bt) — 
thus  forming  a  support  for  both  organs.  The  portion  of  the  nervous  system  in  the 
liypodermic  tissue  on  the  outer  side  of  the  nephridial  groove  (which  at  a  higher  level 
constitutes  an  elevated  ridge)  now  forms  a  separate  longitudinal  band  with  much 
pigment  externally.  By  and  by  the  anterior  and  central  part  of  the  nervous  apparatus 
becomes  lost  in  the  tissue  near  the  ciliated  space,  though  broad  fibrous  bands  and 
cells  are  visible  for  some  distance  backward  (PI.  II.  fig.  1,  w).  The  separate  band 
(PI.  II.  fig.  2,  nt),  again,  follows  the  nephridial  channels — lying  on  the  inner  border  of 
the  hypoderm  for  a  short  distance,  spreads  out  on  the  lateral  region  of  the  body,  as  a 
thin  layer  over  the  basement-tissue,  and  then  gradually  disappears.  These  bands  are 
therefore  narrow  in  front  and  expanded  posteriorly. 

On  the  outer  side  of  the  diminished  borders  of  the  second  branchial  whorls,  as  they 
commence  right  and  left  of  the  median  line,  is  a  prominent  process  or  flap  (PI.  III.  figs. 
1  and  3,  ch).  Viewed  from  the  neural  (or  anal)  side,  the  hypoderm  at  the  base  of  the 
whorl  is  greatly  increased,  and  approaching  the  median  fissure  it  becomes  free,  and 
forms  a  thick  button-like  flap  with  a  large  aperture,  and  with  much  pigment  on  the 
free  edge.  It  is  finely  hypodermic  in  structure,  and  is  continuous  with  that  tissue  cover- 
ing the  base  of  the  whorl.     It  contains  a  considerable  chamber,  which  communicates 
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externally  by  the  aperture  just  described.  This  aperture  in  section  is  thick  and 
slightly  mammillate.  The  inner  half  of  the  outer  wall  of  the  organ  is  more  closely 
grained  and  streaked  than  the  outer,  the  fine  hypodermic  tissue  being  probably 
ciliated  during  life.  The  other  wall  of  the  organ,  i.e.  that  adjoining  the  second  whorl, 
is  uniformly  finished  with  a  fine  margin — also  probably  covered  with  cilia.  A  little 
mucus,  which  stains  deeply,  occurs  in  the  centre  of  the  chamber. 

In  young  examples  the  above-mentioned  free  flaps  are  simple,  and  the  central 
chamber  is  rudimentarj'.    In  function  this  structure  is  probably  connected  with  sensation. 

In  sections  immediately  behind  the  nerve-centre,  the  massive  basement-tissue 
forming  the  axis  of  the  fan  on  each  side  is  perforated  by  the  anterior  end  of  the 
posterior  body-cavities,  which  form  narrow  spaces — at  first  directed  obliquely  outwards 
and  backwards,  and  finally  expanding  into  the  great  chambers  exterior  to  the  intestinal 
area. 

Nephridia. 

The  external  apertures  of  the  nephridia,  which  perform  the  function  also  of 
generative  ducts,  occur  on  each  side  of  the  anus,  on  a  lateral  elevation  a  little  internal 
to  the  skeletogenous  elements  of  the  branchial  apparatus.  These  apertures  are  not 
readily  observed,  since  they  are  situated  quite  at  the  anterior  end  of  each  ridge.  They 
are  somewhat  spout-like,  and  carry  the  ova  near  the  papilla  of  the  hypodermic  flap, 
placed  at  the  base  of  the  second  whorl.  The  exact  connections  of  this  aperture  with  neigh- 
bouring parts  could  not  be  clearly  ascertained,  and  it  is  possible  a  functional  connection 
with  the  hypodermic  process  may  exist.  At  any  rate  the  ova  would  issue  conveniently 
for  finding  their  way  to  the  internal  whorls.  Each  aperture  leads  into  a  spacious 
chamber  lined  by  a  coat  of  closely  -  arranged  epithelium,  resembling  a  modification 
of  the  hypoderm,  and  it  may  be  ciliated  during  life,  though  Dyster,  who  examined  a 
British  species  in  life,  says  that  it  is  not  ciliated.  A  thin  basement-layer  occurs 
outside  this  layer.  It  is  wide  at  the  posterior  and  outer  edge  in  section  in  this 
region,  but  slit -like  anteriorly  {i.e.  towards  the  oral  region).  The  channel  at 
this  level  is  more  or  less  free.  Just  behind  the  nerve-centre — where  the  basement- 
tissue  forms  a  floor  or  support — the  channel  forms  a  firm  rounded  tube  (PI.  II.  fig.  1, 
and  PI.  III.  fig.  2,  np),  its  basement-tissue  being  continuous  with  that  supporting  the 
central  nervous  system.  Externally  (posteriorly)  is  a  thick  layer  of  hj'poderm  with 
dark  pigment  towards  the  free  edge.  The  channel  suddenly  widens  into  a  trans- 
versely elongated  chamber,  then  contracts  so  as  to  form  a  rounded  aperture  in  section 
in  the  dense  basement-tissue  of  the  region,  and,  approaching  the  inner  edge  of  this 
tissue,  debouches  into  the  lateral  chambers  of  the  body-cavity  outside  the  division  for 
the  intestine,  but  within  the  marginal  cavity  on  each  side  continuous  with  the  vascular 
lacunae  at  the  base  of  the  branchial  system.       A  considerable  amount  of  basement- 
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tissue  still  supports  its  margin  all  round,  and  especially  posteriorly  toward  its  termina- 
tion.    The  secerning  tissue  is  thus  largely  developed  at  its  outer  and  inner  regions. 

The  foregoing  canals  were  noticed  by  Kowalewsky,  and  their  function  correctly 
interpreted.  Nothing,  however,  has  been  seen  resembling  the  long  moniliform  canal 
described  by  KoUiker,'  which  ends  blindly  at  the  anterior  region.  Dyster  states  that 
the  ova  were  discharged  alternately  by  the  two  ducts. 

Caldwell '  describes  the  posterior  pair  of  mesoderm  ic  diverticula  opening  in  the 
larva  in  the  middle  line  and  communicating  with  the  exterior  in  each  case  by  a 
small  pore,  which  he  thinks  probably  persists  as  the  nephridial  opening  of  its  side. 
The  excretory  cells  lie  in  the  blood-space  of  the  splanchnopleure,  and  not  in  the  body- 
cavity.  He  also  states  that  the  external  openings  of  the  nephridia  are  parts  of  the 
blastopore.  The  nephridia  attach  themselves  entirely  to  the  posterior  mesoderm  (for 
the  latter  is  divided  into  an  anterior  and  a  posterior  part).  "  The  division  of  the 
blastopore  caused  the  division  of  the  mesoderm,  and  results,  amongst  other  things,  in 
metameric  segmentation." 


"O 


Reproductive  Organs  and  Development. 

The  ova  are  developed  in  the  posterior  region  of  the  body  in  racemose  masses 
attached  to  the  vessels  round  the  main  division  of  the  alimentary  canal.  While  one 
side  of  the  body  is  thus  occupied,  the  other  has  a  bulky  lobulated  (in  section  somewhat 
areolated)  granular  tissue,  which  represents  the  male  elements  (PL  II.  fig.  2,  ovr  and  t). 
Kowalewsky  mentions  that  the  latter  occur  in  a  different  region  from  the  former,  but 
such  was  not  indicated  in  the  present  specimens.  Dyster  correctly  observed  both  ova 
and  spermatozoa  "  beneath  "  the  stomach.  The  ova  are  thus  shed  into  the  body-cavity, 
fertilized  therein,  undergoing,  according  to  Kowalewsky,  the  earlier  stages  of  their 
development  there,  and  then  pass  outward  by  the  nephridia  to  lodge  in  the  branchial 
whorls. 

The  ova  lie  freely  amongst  the  tentacles ;  and  there  was  no  indication  in  the 
preparations  that  they  adhere  together.  Certain  specimens  would  indicate  that  the 
older  larvae  occupy  .the  outer  whorls  of  the  tentacles,  the  earlier  forms  mainly  occurring 
in  the  centre  (PI.  III.  fig.  1).  This  condition,  however,  may  simply  indicate  that  the 
action  of  the  cilia  in  the  free  larvas  had  caused  a  change  of  position. 

The  history  of  the  development  of  the  young  Phoronis  is  most  interesting.  The 
larval  form  was  first  found  in  the  sea  off  Heligoland  by  Johannes  Miiller,^  in  one  of  his 
memorable  excursions  ;  and  he  gave  it  the  name  of  Actinotrocha,  from  its  ciliated  arms  ; 
but  he  was  unaware  of  its  relationships — indeed,  he  thought  it  might  be  a  larval 
Mollusk.     A  more  detailed  account  of  its  structure  was  published  the  following  year  by 

'  Op.  ctt.,  p.  12.  -  Quart.  Jonrv.  Micr.  ScL,  vol.  xxv.  p.  19,  1885. 

3  Mulkrs  Archivf.  Anat.  u.  Phijswl.,  p.  101,  Taf.  v.  figs.  1,  2,  1840. 
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Rudolph  Wagener ; '  the  general  features  of  the  body,  the  alimentary  canal  with  what 
he  calls  a  hepatic  dilatation  anteriorly,  and  other  doubtful  organs  being  mentioned.  He 
noticed  the  rudiments  of  the  permanent  tentacles  at  the  base  of  the  larval  tentacles  ; 
but  he  thought  them  mere  appendages.  C.  Gegenbaur  ^  next  found  some  examples  of 
Miiller's  Actinotrocha  hranchiata  towards  the  end  of  December  at  Messina,  about  0'35 
in.  long,  with  fourteen  tentacles  ;  while  others  appeared  in  February,  0"5  in.  in  length, 
with  twenty-four  tentacles.  He  mentions  most  of  the  anatomical  features  formerh' 
indicated,  but  added  nothing  to  its  relationships,  for  he  was  inclined  to  consider  it  the 
larva  of  an  Echinoderm.  It  was  not  until  Krohn  and  Schneider  found  this  larval  form 
undergo  metamorphosis  >  into  a  Sipunculoid  worm — which  Kowalewsky  somewhat  later 
showed  was  Phoronis — that,  as  mentioned  in  the  introductory  remarks,  the  true  life- 
history  was  ascertained. 

In  the  examples  procured  by  the  Challenger  the  free  eggs  in  almost  all  cases  seem 
to  have  advanced  beyond  the  earlier  stages,  and  indeed  to  show  various  phases  of 
embryonic  existence.  The  rounded  forms  had  a  diameter  which  ranged  on  each  side 
of  l-240th  of  an  inch,  and  thus  the  eggs  of  this  large  form  are  even  less  than  those 
of  the  smaller  British  species  described  by  Dyster,  who  gave  the  diameter  at  l-200th 
of  an  inch.  An  egg-capsule  is  sometimes  difficult  of  detection  in  the  preparations  of 
the  extruded  ova ;  and  all  that  can  be  said  is  that  the  exterior  of  the  early  forms 
presents  a  definite  pale  margin,  best  seen  in  those,  for  instance,  divided  into  a  few 
spheres,  and  with  a  central  cavity  in  section,  though  in  others  a  capsule  is  present. 
The  former  condition  was  also  noticeable  in  those  at  the  gastrula-stage.  Their  develop- 
ment would  seem  to  be  rapid ;  indeed,  Dyster  states  that  in  a  few  hours  the  surface 
of  the  newly  extruded  products  becomes  ciliated  all  over,  and  the  embryos  are  capable 
of  quitting  the  parent  entirely  at  the  end  of  the  second  day.  The  body-cavity  of  the 
prseoral  lobe  is  very  early  formed,  the  two  cavities,  archenteron  and  body-cavity  of  the 
hood,  apparently  being  seen  in  the  section  shown  in  PI.  III.  fig.  6.  In  outline  many 
of  the  embryos  show  at  first  an  hour-glass  constriction,  and  then  a  comma-shape, 
apparently  from  the  development  of  the  prseoral  lobe.  In  the  stage  shown  in  PI.  III. 
fig.  5,  the  prseoral  lobe  is  on  the  right,  and  its  body-cavity  clearly  outlined.  The  lobe 
bends  downwards  over  the  mouth  {m).  The  archenteron  is  indicated  in  the  body  on 
the  left,  and  also  indications  of  the  posterior  body-cavity  close  to  the  upper  hypo- 
dermic border  in  the  figure.  Moreover,  some  show  two  or  three  papillte  projecting 
from  the  body  of  the  larva,  these  representing  rudiments  of  the  tentacles,  and  they 
appear  to  be  proportionally  large. 

In  the  embryos  the  hypoderm  is  very  early  difll'erentiated,  and  a  thin  pale  line 
beneath  probably  indicates  the  formation  of  the  basement-tissue.  The  central  cavity  is, 
moreover,  lined  with  a  distinct  epithelium. 

1  Op.  cit.  1847,  pp.  202-206,  Taf.  is.  «  Zdtsrhr. /.  viss.  Zanl.,  BJ.  v.  p.  847,  1854. 
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An  older  larva  abounded  amidst  the  tentacles  of  the  Australian  form,  and  its 
resemblance  to  the  free-swimming  Actinotrocha  was  at  once  apparent. 

In  his  description  of  the  larva  of  the  British  form,  Dyster  appears  to  refer  to  the 
prseoral  lobe  by  his  term  abdominal  division  ;  for  he  states  that  the  "  cephalic  "  segment 
divides  into  three  lobes,  of  which  the  lateral  are  longest.  This  probably  refers  to  the 
early  condition  of  the  ciliated  arms  of  Actinotrocha.  He  has  the  merit  of  being  one  of 
the  few  to  see  the  early  larval  stages  of  this  peculiar  form. 

Very  soon  after  the  stage  mentioned  in  the  preceding  paragraphs  the  larval 
Phoronis  swims  freely  in  the  water,  and  presents  a  large  prseoral  lobe  or  hood — the 
mouth  lying  in  the  fold  between  it  and  the  body,  a  stomach,  and  an  anus.  The 
rudimentary  arms  soon  appear ;  indeed,  in  many,  as  above  mentioned,  they  have  the 
form  of  blunt  papillte  arranged  in  a  somewhat  linear  manner  on  the  aboral  face,  before 
the  larval  animal  leaves  the  tentacles  of  its  parent.  The  body  and  arms  elongate,  a 
peculiar  sac  or  pouch  is  formed  in  the  ventral  wall  of  the  body  just  behind  the  arms, 
and  this  rapidly  enlarges  so  as  nearly  to  fill  the  perivisceral  cavity,  and  its  inner  wall 
is  rugose.  The  larval  Phoronis  now  becomes  quiescent,  and  suddenly  the  long  pouch 
is  thrust  outward  through  its  opening  in  the  body-wall,  like  the  finger  of  a  glove  or 
the  proboscis  of  a  Nemertean.  Moreover,  the  loop  of  the  alimentary  canal  slips  into 
the  extruded  pouch ;  the  larval  body  contracts  so  as  to  approximate  mouth  and  anus. 
The  prseoral  lobe  slips  into  the  oesophagus,  leaving  only  a  process — the  "  epistome." 
The  arms  of  the  Actinotrocha-stage  atrophy,  and  from  a  basal  remnant  the  tentacles 
of  the  adult  spring. 

Homologies. 

Some  of  the  earlier  authors  linked  Phoronis  with  the  Polyzoa,  chiefly  on  account  of 
its  lophophore ;  though  Professor  Allman  at  once  pointed  out  that,  notwithstanding 
the  singular  resemblance  in  certain  parts  of  its  structure  between  it  and  the  hippo- 
crepian  Polyzoa,  it  had  no  real  afiinity,  "  and  must  be  viewed  as  a  remarkable  example 
of  representative  form — of  honiomorphism  as  distinguished  both  from  homology  and 
analogy."  He  thought,  indeed,  its  relationships  lay  rather  with  the  Annelids,  a  conclusion 
which  Krohn  and  Schneider  had  arrived  at  with  regard  to  the  "  Gephyrean  worm," 
resulting  from  the  metamorphosis  of  Actinotrocha.  Kowalewsky  considered  it  neither 
a  Gephyrean  nor  a  Polyzoon,  but  an  enigmatical  form  approaching  the  worms,  and 
diverging  from  the  MoUusks.  Claparede,^  again,  considered  that  the  position  of 
Phoronis  was  between  the  Gephyrea  and  Bryozoa.  The  juxtaposition  of  mouth  and 
anus  is  a  condition,  he  says,  foreign  to  the  Annelids,  and  much  can  be  said  in  favour  of 
this  view. 

External  Form. — In  external  form  Phoroms  has  little  or  no  connection  with  any 

1  Annt'l.  Chetop.  Naples,  p.  409,  note. 
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known  AspidopLorous  or  other  Polyzoon,  except  as  regards  the  lophophore,  the 
structure  of  which  approaches  in  certain  respects  that  of  Cephalodiscus  and  Rhahdo- 
pleura.  The  only  trace  of  the  buccal  shield  is  the  epistome,  which  in  this  species 
appears  to  be  represented  by  the  two  peculiar  hypodermic  organs  with  the  external 
apertures,  which  probably  subserve  a  sensory  function. 

Branchial  and  Circulatory  Systems. — In  the  structure  of  the  branchial  tentacles, 
as  just  mentioned,  a  common  plan  pervades  Cephalodisciis  with  its  allies  and  this  form, 
since  the  basement-tissue  and  the  hypodermic  investment  are  similar,  though  it  must 
be  borne  in  mind  that  other  types  present  a  close  resemblance.  These  branchial 
tentacles  appear  to  arise  from  a  region  corresponding  to  the  collar-region  of  Cephalc- 
discus.  Moreover,  the  blood-vessel  contained  in  each  filament,  and  the  great  trunks  in 
the  vascular  space  at  the  base  in  Phoronis,  are  diagnostic.  Further,  the  blood-vessels 
have  distinct  and  highly  contractile  walls  in  every  case,  and  the  contained  red 
nucleated  corpuscles  are  remarkable.  This  system  therefore  differs  from  the  lacunar 
arrangement  at  the  base  of  the  plumes  in  Cephalodiscus. 

Digestive  System. — This  closely  corresponds  in  arrangement  with  that  in  the 
Aspidophorous  group  of  the  Polyzoa,  as  well  as  with  the  latter  in  general.  The  various 
parts  of  the  apparatus,  its  minute  structure,  the  approximation  of  mouth  and  anus,  are 
all  features  common  to  the  group.  Moreover,  it  is  not  easy  to  see  on  what  grounds  Mr. 
E.  B.  Wilson  ^  has  assumed  that  the  flexure  of  the  gut  in  Phoronis  renders  it  probable 
that  a  primitively  straight  form  by  the  force  of  a  tubicolous  habit  has  become  bent,  and 
the  anus  by  and  by  conveniently  fixed  near  the  mouth.  The  illustration  he  takes,  viz. 
Sahellaria,  does  not  seem  to  have  much  weight,  for  there  are  many  other  tubicolar 
annelids  in  which  a  very  diff'erent  condition  exists,  yet  the  curvature  of  the  tail, 
according  to  ]\Ir.  Wilson's  hypothesis,  would  be  equally  necessary.  This  author  further 
states  that  the  resemblance  of  Phoronis  to  the  Polyzoa  is  an  entirely  secondary  one, 
and  "  a  result  of  strictly  tubicolous  life."  The  habit,  therefore,  seems  to  account  for 
various  features.  The  nature  of  the  food  and  the  mode  by  which  it  is  obtained  agree 
v,rith  the  condition  in  the  Aspidophora.  No  gill-slits,  however,  have  yet  been  recognised 
in  Phoronis. 

Nervous  System. — This  occurs  as  a  hypodermic  development  bounded  internally 
by  the  basement-tissue,  very  much  as  in  Cephalodiscus,  though  it  is  double  in 
Phoronis,  apparently  in  connection  with  the  two  great  branchial  whorls,  and  the 
intrusion  of  the  ncphridia  and  median  anus.  In  minute  structure  it  is  similar  to  that  in 
Cephalodiscus;  but  in  addition  to  the  central  masses,  there  are  two  posterior  cords 
which  proceed  for  a  short  distance  along  the  body-wall,  and  then,  spreading  out  under 
the  lateral  hypoderm,  disappear.  The  absence  of  a  large  anterior  region  (as  in  Cephalo- 
discus), and  the  fusion  of  the  parts  at  the  tentacular  base,  are  probably  in  connection 

•  Quart.  Journ.  Micr.  Sci,  vol.  xxi.  p.  210,  1881. 
(ZOOL.  CHALL.  EXP. — PART  LXXV. — 1888.)  Ffff  4:     ■ 
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with  the  modification  of  the  nervous  system.  Moreover,  the  ganglion  in  the  hood  or 
prseoral  lobe  of  Actinotrocha  has  been  lost  in  the  metamorphosis. 

The  peculiar  organs  situated  above  the  mouth,  and  in  connection  with  the  second 
branchial  series,  may  possess  a  sensory  function,  though  it  is  probable  also  that  the 
thickened  hypoderm  at  the  bases  of  the  various  branchial  whorls  may  perform  similar 
service.  The  remarkable  mesenteric  (hypodermic-like)  folds,  and  their  extensions  in  the 
spaces  just  behind  the  central  nervous  system,  appear  likewise  to  have  allied  functions. 
It  is  probable  that  the  functions  of  the  former  may  be  made  more  manifest  by  further 
study.  It  seems  to  be  much  less  developed  in  the  young  than  in  the  adult.  Should 
internal  apertures  at  any  stage  ever  be  found,  their  homologies  with  the  collar-pores 
of  Cejyhalodisciis  and  Balanoglossus  would  be  interesting. 

Body-Wall. — The  structure  of  the  body -wall  externally  approaches  that  of 
Cej^halodisciis,  both  in  regard  to  its  thick  glandular  hypoderm,  its  basement-tissue,  and 
the  abundance  of  its  secretion  for  the  formation  of  a  tube.  In  some  respects  it  also 
resembles  that  of  Balanoglossus.  On  the  other  hand,  its  muscular  system  shows  a 
great  advance  on  that  of  Cephalodiscus,  the  stalk  of  the  latter  alone  presenting  similar 
powerful  bands.  The  somewhat  pennate  arrangement  of  the  longitudinal  muscular 
bands  in  Phoronis  quite  diifers  from  that  of  its  allies. 

The  Body-Cavity  appears  to  show  only  two  divisions,  an  anterior  and  a  posterior, 
the  latter  having  a  corpusculated  fluid  in  its  interior.  Phoronis  would  therefore  seem 
to  have  undergone  considerable  modifications.  The  posterior  body-cavity  is  divided  by 
various  mesenteries,  and  largely  occupied  by  radiate  muscular  fibres  and  connective- 
tissue.  The  connection  of  the  vascular  spaces  in  front  with  the  tentacles  may  be  held 
as  indicative  of  some  affinity  with  the  collar-spaces  of  Cephalodiscus,  which  (spaces) 
can  likewise  be  traced  into  the  tentacles.  There  is  room  for  further  researches  in  this 
region  of  the  l:)ody  at  various  stages  of  development,  and  especially  the  post-larval. 

In  regard  to  the  Reproductive  Organs,  Phoronis  is  better  known  than  either 
Rhcd)dopleura  or  Ce2)halodiscus,  and  the  development  and  life-history  have  been  more 
or  less  completely  outlined.  Phoronis  is  conspicuously  hermaphrodite.  The  interesting 
resemblance  of  its  larval  form  (Actinotrocha)  to  the  larval  form  of  Balanoglossus, 
discovered  by  Mr.  Weldon,  have  been  alluded  to  by  Mr.  Sidney  Harmer,  and  indicate 
how  complex  the  relationships  of  such  forms  are.  The  latter  author  thinks  it  probable 
that  since  the  oviducts  of  Cephalodiscus  do  not  open  into  the  body-cavity,  the  collar- 
pores  rather  than  these  may  be  the  homologies  of  the  nephridia  of  Phoronis.  If, 
however,  an  aperture  were  found  on  each  side  into  the  body-cavity  between  the  mouth 
and  the  nephridia — even  in  the  young  animal — this  view  would  require  modification. 

On  the  whole,  then,  on  comparing  Phoronis  with  Cephalodiscus  and  its  allies,  we 
miss  the  proboscis ;  while  the  collar  and  trunk  are  more  or  less  fused.  There  are  no 
gill-slits.     The  nervous  system  seems  to  be  placed  in  a  region  probably  homologous 
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with  the  collar  of  Cephalodiscus.  Its  muscular  and  circulatory  systems  arc  more 
highly  developed  than  in  any  of  those  indicated.  It  differs  also  in  the  absence  of 
reproduction  by  budding. 

While  it  is  difficult  in  the  ease  of  such  peculiar  types  as  Phoronis  to  draw  parallel 
features  with  any  group  with  which  they  may  be  associated,  yet  in  the  present  state  of 
our  knowledge  there  does  not  appear  to  be  any  other  division  with  which  Phoronis 
more  closely  agrees  than  with  the  forms  above  mentioned,  and  especially  with  the 
Aspidophorous  group  of  the  Polyzoa.  Phoronis,  indeed,  is  one  of  those  forms  which 
cannot  all  at  once  be  placed  in  close  relationship  with  known  groups,  and  the  true 
position  of  which,  perhaps,  cannot  yet  be  accurately  fixed.  At  present,  however,  I  am 
inclined  to  coincide  in  the  view  of  Professor  Lankester,  that  it  may  conveniently  be 
classified  as  an  aberrant  Polyzoon. 
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ftc*  Body-cavity  of  second  region. 
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cb  Ciliated  hypodermic  organ. 
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eos  Peculiar  ciliated  folds  (sensory  1 


Explanation  of  the  letters  used  in  the  Plates. 

gbs  Glandular  organ  at  posterior  end. 

hp  Hypoderm. 

int  Intestine. 

Im  Longitudinal  muscular  fibres. 
Ip7n  Longitudinal    muscular    coat 
(somewhat  pennate). 
m  Mouth. 
msn  Ventral  mesentery. 
mM  Dorsal  mesentery. 

np  Nephridia. 


?!^  Nerve-centre. 
nt  Nerve-cords. 
ce  (Esophagus. 
ov  Ova. 
r  Rectum. 
rm  Radiate  muscles. 
vb  Blood-vessels, 
re  A'ascular  spaces  in  region  behind 

tentacles. 
vt  Stomach. 


Fig.  1.  Outline  of  Phoronis  buskii  from  the  posterior  aspect,  that  is,  with  the  split  between  the 

Enlarcjed  about  four  times. 


branchial  fans  and  the  anal  region  facing  the  observer, 


Fig.  2.  Opposite  aspect  of  the  anterior  end  of  the  same  form,  which  in  this  case  shows  two 
Similarly  enlarged. 


longitudinal  grooves, 


Fig.  3.  Transverse  section  of  the  anterior  region  of  the  body — in  the  region  of  the  rectum,  and 
with  the  lateral  vascular  spaces,  vc,  which  may  represent  the  collar-cavities,  still  present.  The 
ciliated  thickenings  on  the  mesenterial  wall  are  seen  at  cos,  and  the  nephridial  channel  just  before 
it  ceases  at  np.      x  40  diam. 

Fig.  4.  Transverse  section  of  the  anterior  region  of  the  body  behind  the  former,  and  after  the 
parts  have  assumed  the  typical  condition,  with  the  somewhat  pennate  longitudinal  muscular  bands. 
The  intestine  at  this  part  is  empty,  and  has  assumed  its  usual  triradiate  aspect,  the  mesentery, 
msd,  fixing  it  dorsally  and  ventrally  and  also  on  the  right.  The  peculiar  ciliated  fold  of  the  other 
(left)  mesentery  is  seen  at  cos.  The  large  median  and  lateral  (right)  blood-vessels  are  cut  at  vb  ; 
and  one  of  the  anastomatic  branches  at  vh^ ;  msv,  the  ventral  mesentery.     X  40  diam. 

Fig.  5.  More  highly  magnified  view  of  a  portion  of  the  body-wall  in  the  same  region.  The 
hypoderm,  hio,  has  a  pale  cuticular  margin,  and  abuts  on  the  basement-tissue.  It ;  cm,  circular 
muscular  coat ;  Ipm,  foliate  or  penniform  arrangement  of  the  longitudinal  muscular  fasciculi, 
with  basal  processes,  and  intermediate  connective-tissue  and  radiate  muscular  strands,  rwi.      x  350. 

Fig.  6.  Transverse  section  of  the  body- wall  near  the  posterior  end.  The  peculiar  arrangement 
of  the  longitudinal  fibres  just  inside  the  basement-tissue  is  shown  at  Im,  spaces,  moreover,  occurring 
within  these,  apparently  from  contraction  of  the  circular  fibres  and  basement-tissue.  Within  the 
circular  coat  {cm)  is  a  granular  endothelium  or  a  modification  of  this  coat. 

Fig.  7.  Section  of  a  branchial  tentacle  with  the  hypoderm  less  developed  than  in  the  following. 

Fig.  8.  Section  of  a  branchial  tentacle  in  which  the  hypoderm  completely  surrounds  the  base- 
ment-tissue, and  has  long  cilia  on  its  broad  edge. 
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Explanation  of  the  letters  used  in  the  Plates. 


al  Alimentary  canal. 
an  Anus. 

Ac'  Body -cavity  of  prseoral  lobe. 
be'  Body-cavity  of  second  region. 
6c'  Body-cavity  of  trunk. 

bp  Branchial  plumes. 

bt  Basement-tissue. 

eb  Ciliated  Iiypodermic  organ. 
cm  Circular  muscular  coat. 
cos  Peculiar  ciliated  folds  (sensory  ?). 


(jbs  Glandular  organ  at  posterior  end. 

hp  Hypoderm. 

int  Intestine. 

Im  Longitudinal  muscular  fibres. 

Ipm  Longitudinal    muscular    coat 

(somewhat  pennate). 

m  Mouth. 
7niv  Ventral  mesentery. 
msd  Dorsal  mesentery. 

np  Nephridia. 


718  Nerve-centre. 
7it  Nerve-cords. 

ffi  fEsophagus. 
ov  Ova. 

r  Rectum. 
rm  Radiate  muscles. 
rh  Blood-vessels. 

vc  Vascular  spaces  in  region  behind 
tentacles. 

Vt  Stomach. 


Fig.  1.  Transverse  section  of  tlie  anterior  region  about  the  level  of  the  anus.  The  brancliial 
meshes  occur  externally,  the  great  vascular  spaces,  vs,  just  within  these  ;  while  the  anus  and  the 
uephridial  channels  have  also  come  in  the  line  of  section.  The  pharyngeal  region  of  the  alimentary 
canal  is  seen  at  al.  The  nerve-tissue  is  indicated  at  iv ;  and  the  anterior  ends  of  the  posterior 
body-cavities  at  6cl     x  40  diam. 

Fig.  2.  Transverse  section  of  the  posterior  region  of  the  body  of  the  Australian  Phoronis,  showing 
the  reproductive  organs — ovr,  ovary ;  t,  testis.  Between  these  organs  various  blood-vessels  are 
observed — vt,  stomach ;  mi,  intestine.      X  40  diam. 

Fig.  3.  Transverse  section  of  the  tip  posteriorly — with  the  peculiar  glandular  organ  {gls).  The 
muscular  layers  {ml)  of  the  body-wall  have  largely  mingled,  so  that  they  cannot  be  individually 
separated.  The  centre  of  the  glandular  organ  is  filled  with  glandular  tissue,  and  it  has  externally 
basement-  and  muscular  tissue  with  endothelium,      x  80  diam. 

Fig.  4.  A  further  stage  in  the  structure  just  described — in  a  section  behind  the  former.  The 
organ  has  now  become  connected  by  its  basement-tissue  with  that  in  the  body-wall,  and  a  lumen 
appears  in  the  centre.      X  80  diam. 

Fig.  5.  Transverse  section  of  the  tip  behind  the  foregoing,  showing  the  transference  of  the 
lumen  of  the  canal  of  the  glandular  structure  quite  outside  the  basement-tissue,  and,  indeed,  to 
the  thick  hypoderm  of  the  region.  The  muscular  coat  {ml)  consists  of  intermingled  fibres,  which 
thus  cross  to  complete  the  body-wall  posteriorly,      x  120  diam. 

Fig.  6.  Longitudinal  section  of  the  folded  hypodermic  tissue  attached  to  the  left  mesentery  in 
the  posterior  division  of  the  body-cavity.  It  rests  on  a  considerable  layer  of  basement-tissue. 
X  350  diam. 
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Explanation  of  the  letters  used  in  the  Plates. 


al  Alimentary  canal. 
an  Anus. 

hc^  Body-cavity  of  prsoral  lobe. 
hc^  Body-cavity  of  second  region. 
he''  Body-cavity  of  trunk. 
bp  Branchial  plumes. 

hi  Basement-tissue. 

ch  Ciliated  hypodermic  organ. 
cm  Circular  muscular  coat. 
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Fig.  1.  Longitudinal  section  through  the  base  of  the  branchial  tentacles  and  the  anterior  region 
of  the  body.  The  funnel  leading  to  the  mouth  is  indicated  at  m ;  a,  the  specially  developed  hypo- 
dermic layer  witli  the  somewhat  free  edge  ;  xh,  the  vessels  at  the  bases  of  the  various  brancliial 
■whorls,  which  are  arranged  in  series  one  above  another ;  ms,  the  special  fan-like  muscles  which 
act  on  the  several  whorls.  The  large  amount  of  skeletogenous  or  basement-tissue  in  this  section 
is  characteristic  of  the  region.  The  section  is  slightly  oblique,  and  thus  the  nephridial  channel,  np, 
is  very  distinct.  The  space  in  which  the  folded  mesenterial  organ  arises  is  marked  cos,  and  the 
continuation  in  the  body-cavity,  cos^ ;  ch,  the  ciliated  hypodermic  organ;  ce,  cesophagus;  7;^,  hypoderm 
peculiarly  folded.  The  bases  of  the  whorls  show  thickened  hypodermic  patches  with  black 
pigment.      X  40  diam. 

Fig.  2.  Transverse  section  of  the  central  nervous  system  in  a  young  example ;  nc,  finely 
granular  tissue,  with  a  trace  of  fibres.      X  210  diam. 

Fig.  3.  Transverse  section  of  the  bases  of  the  branchial  fans,  the  great  central  muscles  of  which 
are  indicated  by  vie.  The  knife  has  passed  through  the  ciliated  hypodermic  organs,  ch,  on  each 
side ;  hp^,  the  median  ventral  or  anterior  hypoderm  which  at  each  side  gradually  merges  into  the 
skeletal  arches  in  connection  with  the  branchial  apparatus  ;  Jpf,  the  free  margins  of  the  two  inner 
(second)  branchial  series  of  the  region,      x  40  diam. 

Fig.  4.  Transverse  section  of  the  body-wall  towards  the  posterior  end  of  the  body,  showing  the 
somewhat  symmetrical  disposition  of  the  hypodermic  tissue,  the  long  gland-cells  presenting  a 
slightly  radiate  arrangement  towards  the  surface  ;  elm,  decussation  of  the  muscular  layers  of  the 
region,     x  350  diam. 

Fig.  5.  Vertical  and  nearly  antero-posterior  longitudinal  section  of  a  larval  Phoronis  from  the 
tentacles  of  its  parent ;  ain,  central  chamber  (archenteron)  ;  &c\  body-cavity  of  the  prteoral  lobe 
wliich  forms  an  arch  over  the  mouth ;  hc^,  a  long  slit,  which  may  represent  the  body-cavity  of  the 
trunk.     The  hypoderm  is  clearly  outlined  all  over,      x  350  diam. 

Fig.  6.  Oblique  section  of  au  embryo,  showing  the  apparently  large  size  of  the  body-cavity  of 
the  prseoral  lobe,  &c\  The  archenteron  is  indicated  at  am,  but  no  special  differentiation  yet  exists, 
since  it  is  bounded  only  by  the  basement-tissue  beneath  the  hypoderm.     x  350  diam. 
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PART    III. 


PREFACE. 

The  first  part  of  this  Report,  published  iu  1882,  treated  of  the  Ascidle  Simplices 
of  the  Challenger  collection;  while  the  second  part,  published  in  1886,  was  occupied 
mainly  by  the  description  of  the  Ascidle  CoMPOSlTyE,  and  contained  also  a 
supplementary  report  upon  some  Simple  Ascidians  which  had  reached  my  hands 
after  the  completion  of  Part  I.  The  present,  third,  part  completes  the  Report,  and 
contains, — 

I.  The  description  of  the  remainder  of  the  collection,  viz.  : — 

The  Ascidi^  Salpiformes. 
The  Thaliacea. 
The  Laevacea. 
II.  General  conclusions  in  regard   to   the  Affinities   and    Classification  of  the 

Tunicata,  with  an  account  of  their  probable  Phylogeny. 
III.  Two  Appendices  on  Ascidiae  Simplices. 

(ZOOL.  CHALL.  EXP. — PART  LXXVI. — 1888.)  Gggg  1 
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In  regard  to  the  first  of  the  above  sections,  the  descriptive  part  of  the  Eeport,  the 
AscidiaB  Salpiformes  inchides  the  single  family  Pyrosomatidse,  and  forms  the  third 
suborder  of  the  order  Ascidiacea, — the  fii'st  and  second  being  the  Ascidiae  Simplices  and 
the  Ascidise  Composita?, — and  so  completes  that  group.  The  Thaliacea  is  a  second 
order,  and  includes  the  important  genera  Salpa  and  Doliolum,  along  with  some  less  well- 
known  allied  forms.  The  thu-d  order,  Larvacea,  contains  the  Appendiculariidse,  and 
so  completes  the  Tunicata.  Consequently,  although  the  forms  discussed  in  this  part  of 
the  Report  are  all  pelagic  free-swimming  Tunicates,  still  they  are  not  closely  related, 
but  fall  into  three  distinct  groups,  which  are  less  allied  to  one  another  than  the 
Ascidiee  Salpiformes  are  to  the  Ascidiaj  Simplices  or  to  the  Ascidiae  Compositse. 

By  far  the  greater  number  of  the  pelagic  Tunicata  collected  by  the  Challenger 
Expedition  belong  to  the  genus  Salpa,  and  to  a  few  of  the  more  common  and  widely- 
distributed  species  of  that  genus,  so  that  a  great  part  of  the  work  has  consisted  in  the 
laborious  examination  of  large  numliers  of  specimens  of  a  species  from  various  localities 
in  order  to  determine  whether  they  were  all  the  same.  The  specimens  were  all  in 
rectified  spirit,  and  were  most  of  them  well  enough  preserved  for  systematic  and 
anatomical  purposes ;  while  some  few  were  in  an  excellent  state  of  preservation,  and 
aiforded  material  for  the  elucidation  of  some  histological  details. 

Altogether  the  collection  of  pelagic  Tunicata  contains  at  least  twenty-six  species,  of 
which  nine  are  new  to  science.  It  has  not  been  found  necessary  to  establish  any  new 
genera ;  but  a  new  family,  the  Octacnemidse,  has  been  formed  for  the  reception  of  the 
remarkable  deep-sea  genus  Octacnemus,  Moseley.  The  plates  illustrate  the  new  species 
and  new  structural  details  in  regard  to  some  of  those  already  known. 

In  the  second  section  of  this  Eeport  I  have  incorporated,  with  the  sanction  of  Dr. 
John  Murray,  those  theoretical  conclusions  at  which  I  have  arrived  in  regard  to  the 
relationships  of  the  Tunicata  and  the  course  of  their  evolution,  after  nearly  ten  years' 
continuous  study  of  the  group,  in  the  course  of  which  I  have  examined  for  myself 
nearly  every  generic  type,  and  by  far  the  greater  number  of  the  known  species. 

A  small  number  of  pelagic  Tunicates,  collected  during  the  cruises  of  H.M.SS. 
"  Porcupine,"  "  Knight  Errant,"  and  "  Triton,"  which  had  been  sent  to  me  for 
examination  by  Dr.  Murray,  are  also  described  in  this  Eeport. 

The  Appendices  include — 

A.  A  description  of  a  few  Simple  Ascidians  sent  to  me  since  the  publication  of 

the  last  part  of  this  Report. 

B.  An  account  of  a  remarkable  Dorsal  Tubercle  found  in  a  fragment  of  a  large 

species  of  Ascidia  from  Kerguelen  Island. 
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INTRODUCTION. 


I  SHALL  follow  here  the  same  plan  which  I  adopted  in  the  preceding  part  of  this 
Eeport,  and  give,  along  with  a  supplementary  bibliography,  a  short  account  of  the 
history  of  the  groups  to  be  described  farther  on, 

HISTORY. 

The  group  Tunicata  when  first  established  as  a  class  by  Lamarck'  in  1816,  contained 
only  two  pelagic  forms,  Salpa  and  Pyrosoma.  Of  these  the  genus  Saljya  had  been 
established  by  Forskahl  in  1775,  but  some  of  the  forms  which  are  now  referred  to  it  or 
to  Cyclosalpa  had  been  previously  described  more  or  less  fully  under  the  names 
Holothuria  (Linnaeus),  Holothurium  (Pallas),  TJialia  (Browne),  and  Dagysa  (Banks). 
Forskahl  had  been  fortunate  in  finding  a  large  proportion  of  the  existing  species  of 
Saljja,  and  much  of  the  confusion  in  the  group  has  been  caused  by  other  authors  since 
re-describing  his  species  under  new  names,  generic  and  specific. 

Pyrosoma  had  been  first  made  known  by  Pdron  in  1804,  and  was  shortly  afterwards 
treated  more  fully  by  Lesueur  and  Savigny.  These  researches,  along  with  those  of 
Cuvier  on  the  anatomy  of  Salpa,  showed  the  relationship  of  those  pelagic  forms  to  the 
Simple  and  Compound  Ascidians  then  being  investigated  by  Savigny,  and  enabled 
Lamarck  to  unite  them  all  in  the  class  Tunicata. 

A  few  years  afterwards,  in  1819,  Chamisso  published  the  observations  made  during 
his  celebrated  voyage  round  the  world,  and  announced  the  imjjortant  discovery  that 
Salpa  in  its  life-history  passes  through  the  series  of  changes  which  were  afterwards  more 
fully  described  by  Steenstrup  in  1842  as  alternation  of  generations.  He  observed  first 
that  each  species  of  Salpa  had  two  forms  which  were  produced  alternately,  so  that,  as 
Chamisso  put  it,  "a  Saljja  mother  is  not  like  its  daughter  or  its  own  mother,  but 
resembles  its  sister,  its  grand-daughter,  and  its  grand-mother." 

The  next  discovery  of  importance  was  likewise  made  on  Salpa.  In  1822,  Kuhl  and 
van  Hasselt  observed  the  alternation  in  the  direction  in  which  the  wave  of  contraction 
passes  along  the  heart,  and  in  which  the  blood  circulates  through  the  body.  It  has 
since  been  found  by  many  investigators  that  this  remarkable  observation,  first  discovered 
in  the  case  of  Salpa,  holds  good  for  all  groups  of  the  Tunicata, 

1  For  references  to  the  literature,  see  Part  L,  Bibliography ;  and  also  farther  on  in  the  present  part,  under  the 
various  faniihes  and  genera. 
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The  great  Freneli  circumnavigating  expeditions  of  the  third  decade  of  the  century, 
although  they  made  known  the  external  appearances  of  some  new  forms  amongst 
pelagic  Tunieates,  contributed  little  to  the  anatomy,  or  any  other  real  knowledge  of 
the  group,  and  added  not  a  little  to  the  confusion  iu  which  the  synonymy  was  even 
then  beginning  to  be  involved. 

In  1831,  OiltOpleura,  the  best  known  genus  of  the  Larvacea  (Appendiculariidas), 
was  described  by  H.  von  Mertens,  This  observer  had  found  this  most  important 
pelagic  form  near  Bering  Strait  in  1828,  where  a  form,  possibly  the  same,  had  been 
seen  and  imperfectly  characterised  (under  the  name  Appendicularia)  by  Chamisso 
some  years  before.  Mertens  was  fortunate  enough  to  see  it  in  the  act  of  forming  and 
getting  rid  of  its  periodically  produced  temporary  test,  which  has  since  borne  the 
German  name  "  Haus,"  applied  to  it  by  Mertens. 

Anchinia,  another  important  pelagic  Tunicate,  and  its  close  ally  Doliolum,  were 
made  known  in  1833  and  1835,  the  former  being  established  by  Eschscholtz,  and  the 
latter  by  Quoy  and  Gaimard  as  one  of  the  results  of  the  voyage  of  the  "  Astrolabe." 

Costa's  observations  on  the  Mediterranean  Salpm,  those  of  Milne-Edwards  on 
Pyrosoma  and  on  Salpa,  and  of  Eschxicht  on  two  little-known  forms  of  Salpa  [Salpa 
coixliformis-zonaria),  made  in  1839-41,  added  considerably  to  the  knowledge  of  the 
anatomy  and  phj^siology  of  these  genera.  M.  Sars  and  Krohn,  during  the  decade  that 
followed,  contributed  important  observations  on  the  Salpidte — the  latter  author  treating 
more  especially  of  the  reproduction,  the  develoj)ment,  and  the  life-history.  Krohn 
likewise  did  good  service  at  this  period  by  attempting  to  clear  up  the  synonymy  of 
Salpa,  and  to  range  the  two  kinds  of  generations  (the  solitary  and  the  chain  forms) 
under  their  proper  species. 

By  far  the  most  important  contributions,  however,  of  the  middle  of  the  century 
were  Huxley's  weU-known  memoirs  on  the  pelagic  Tunicata  Salpa,  Doliolum,  Pyrosoma, 
and  Ap>pendic'ularia.  Huxley's  observations  upon  these  forms  were  made  during  the 
voyage  of  H.M.S.  "  Eattlesnake,"  and,  so  far  as  Salpa  is  concerned,  covered  partly  the 
same  ground  as  the  independent  observations  of  Krohn,  published  previously.  The 
memoir  on  Salpa  treats  mainly  of  the  structure  of  two  different  forms  of  the  genus 
(evidently  the  "  solitary"  and  "chain"  generations  oi  Salpa  dcmocratica-mucronata), 
of  their  methods  of  reproduction,  and  of  their  relation  to  one  another.  He  discovered 
the  testis  in  the  chain  Salpa,  thoroughl}^  established  the  truth  of  Chamisso's  descrip- 
tion of  the  "alternation  of  generations,"  and  pointed  out  the  essential  difference 
between  the  two  methods  of  reproduction  occurring  in  the  life -history.  In  his 
observations  upon  Pyrosoma,  which  were  made  upon  the  living  animal,  Huxley 
corrected  and  added  to  the  descriptions  of  his  predecessors,  especially  in  regard  to 
the  reproductive  organs.  He  also  in  an  important  section  of  his  memoir  discussed  the 
relationships  between  the  various  groups  of  Tunicata,  and  pointed  out  the  similarity 
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in  structure  and  in  life-history  between  Pyrosoma  and  Scdpa  on  the  one  hand,  and 
between  Pyrosoma  and  the  Compound  Ascidians  on  the  other. 

In  the  Eemarks  upon  Appendicularia  and  Doliolum,  Huxley  proved  con- 
clusively that  the  first  of  these  forms  belonged  to  the  Tunicata.  It  had  previously 
been  described  by  Chamisso  as  a  Ccelenterate,  and  by  v,  Mertens  as  a  Pteropod.  He 
also  was  the  first  to  give  a  good  anatomical  description  of  Appendiculana,  and  to 
point  out  the  interest  attaching  to  the  persistent  tail.  For  Doliolum  he  performed 
a  similar  service,  giving  for  the  first  time  a  thorough  description  of  the  structure  of 
this  little-known  form,  and  indicating  its  true  position  amongst  the  other  Tunicata. 

Interest  was  now  thoroughly  awakened  in  regard  to  these  important  forms  and 
their  complicated  life-histories  ;  and  during  the  ten  years  that  followed  a  number  of 
the  leading  European  naturalists  produced  papers  on  the  pelagic  Tunicata.  Gegenbaur 
wrote  on  Doliolum  and  on  Appendicularia,  Krohn  on  Doliolum,  H.  Miiller  on  Salpa, 
C.  Vogt  on  Salpa,  Leuckart  on  Saljya  and  Doliolum,  AUman  on  Ap>pendicularia, 
Kefersteiu  and  Ehlers  on  Doliolum,  and  Huxley  on  all  four  genera. 

The  great  embryological  impulse  which  was  given  by  Kowalevsky's  celebrated 
memoii-  on  the  development  of  a  Simple  Ascidian  in  1866  did  not  afl'ect  the  litera- 
ture of  the  pelagic  Tunicata  so  immediately  as  it  did  that  of  the  Ascidiacea,  and  for 
some  years  after  all  the  more  important  papers  were  on  the  Simple  or  the  Compound 
Ascidians.  In  1872  appeared  Fol's  important  treatise  on  the  Appendicularians.  This 
is  by  far  the  most  comprehensive  work  on  the  Larvacea  that  has  yet  been  written, 
and  was  the  first  to  give  an  adequate  account  of  the  group  as  a  whole.  In  1875, 
Kowalevsky  in  one  of  his  admii-able  embryological  memoirs  gave  a  detailed  account  of 
the  development  of  Pyrosoma,  confirming  and  supplementing  the  previous  description 
by  Huxley,  who  had  first  discovered  the  remarkable  "  cyathozooid,"  and  its  relations 
to  the  first  Ascidiozooids  of  the  colony.  Attention  was  now  directed  to  the  Salpidee, 
and  from  that  time  up  to  the  present  there  has  been  a  more  or  less  continuous  series 
of,  in  many  respects,  conflicting  accounts  of  the  development,  gemmation,  and  life- 
history  of  Salpa.  The  more  important  of  these  papers  have  been  written  by  Brooks 
(1875  and  1886),  Todaro  (1875,  1880,  1882,  and  1887),  Barrels  (1881-82),  Seeliger 
(1885),  and  especially  Saleusky  (1877,  1878,  and  1882-83).  A  very  useful  i:)aper  by 
Traustedt,  published  in  1885,  deals  with  all  the  known  species  of  the  Salpidaj,  dis- 
cussing their  characters,  distinguishing  them,  and  reducing  their  synonymy  to  order. 

The  Cyclomyaria  have  also  been  largely  investigated  during  the  last  five  or  six 
years.  The  complicated  life-history  of  Doliolum  has  been  gradually  worked  out  by 
the  successive  papers  of  Grobben  and  Uljanin,  while  the  allied  form  Anchinia  has  been 
investigated  by  Korotneff",  Kowalevsky,  Barrels,  and  Wagner,  thus  bringing  our 
knowledge  of  the  pelagic  Tunicata  up  to  its  present  condition. 
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This  list  includes  works  on  the  Tunicata  which  have  been  published  since  1885,  and 
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1885.  EoULE,  L.,   Eecherclies  siu'  les  Ascidies  Simples  des  cotes  de  Provence.      BiUioth.  de  Vicole  des 

hautes  dtudes,  sect.  d.  Se.  nat.,  torn,  xxxi.,  art.  No.  8,  pp.  1-229,  j)ls.  i.-xiiL  ;  also  Ann.  d.  Se.  nat. 

(Zool.),  s6r.  6,  tom.  xx. 
1885.  Barrois,  J.,  Eecherches  sur  le  cycle  g^nStique  et  le  bourgeonnement  de  I'Anchinie.     Jaurn.  de 

I'Anat.  et  PhysiuL,  tom.  xxi.  pp.  193-267,  pis.  viii.-xii.  [Abstr.  Joitrn.  Boy.  Micr.  Soc.  (2)  vol. 

p.  G30]. 
1885.  Lacaze-Duthiers,  H.  de,  and  Delage,  Y.,  Les  Cynthiades  des  cotes  de  France.     Comptes  rendus, 

tom.  ci.,  pp.  784-790. 
1885.  Lahille,    F.,   Les   contractions  alteniantes   du   coeur   cliez   les  Tuniciers.     Bull.  Soc.  Hist.  Ahit. 
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ANATOMY. 

As  the  three  groups  of  pehigic  Tunicata  treated  in  this  part  of  the  Report  differ 
from  one  another  considerably  in  structure,  and  as,  moreover,  the  section  Anatomy  in 
the  introduction  to  Part  I.  gave  a  general  account  of  the  anatomy  of  all  the  Tunicata, 
it  will  be  better  to  consider  the  further  structural  details  under  the  head  of  each  group 
separately,  than  to  attempt  any  general  description  common  to  all.  Reference  may  be 
made  for  the  anatomy  of  the  Pyrosomatidfe  to  pp.  \7  et  seq.,  for  the  Doliolidse  to  p.  41, 
for  the  Salpidse  to  p.  55,  and  for  the  Appendiculariidse  to  p.  100. 


DESCRIPTIONS  OF  THE  GENERA  AND  SPECIES. 


In  the  generic  and  specific  descriptions,  I  have  as  far  as  possible  followed  the  same 
system  as  that  employed  in  the  case  of  the  Simple  and  Compound  Ascidians  in  the  pre- 
vious parts  of  the  Report.  The  branchial  aperture  in  all  cases  is  regarded  as  indicating 
the  anterior  end  of  the  body,  while  the  nervous  system  is  dorsal,  and  the  endostylc 
ventral. 

I  still  make  use  of  the  classification  given  at  the  beginning  of  Part  I. ,  with  those 
few  additions  which  are  rendered  necessary  by  discoveries  made  since  1882. 

The  class  Tunicata  is  divided  into  three  orders,  the  Ascidiacea,  the  Thaliacea, 
and  the  Larvacea. 

Order  I.  ASCIDIACEA.^ 

This  group  includes  fixed  or  free-swimming  Simple  or  Compound  Ascidians,  which 
in  the  adult  are  never  provided  with  a  tail,  and  have  no  trace  of  a  notochord.  The 
free-swimming  forms  are  colonies,  and  the  Simple  Ascidians  are  fixed. 

The  test  is  permanent  and  well  developed  ;  as  a  rule,  it  increases  with  the  age  of  the 
individual. 

The  musculature  of  the  mantle  is  in  the  form  of  an  irregular  network,  there  being 
no  regular  circular  bands. 

The  branchial  sac  is  large  and  well  developed.  Its  walls  are  perforated  by 
numerous  slits  (the  stigmata)  opening  into  a  single  peribranchial  cavity,  which  com- 
municates with  the  exterior  by  the  atrial  aperture. 

The  anus  opens  into  tlie  peribranchial  cavity. 

Many  of  the  forms  reproduce  by  gemmation,  and  in  most  of  them  the  sexually 
produced  embryo  developes  into  a  tailed  larva. 

The  order  Ascidiacea  is  divided  into  three  sections, — the  Ascidl/e  Simplices,  the 
AsciDiiE  Co5iPOSiT.,E,  and  the  AsciDi-s;  Salpiformes. 

^  For  the  characters  of  orJer  II.  see  page  36.  and  of  order  III.  see  page  96. 


12  THE  VOYAGE  OF   H.M.S.    CHALLENGER. 

Suborder  I.  ASCIDI^  SIMPLICES.' 

This  group  contains  fixed  Ascidians  which  arc  solitary,  and  very  rarely  reproduce 
l)y  gemmation  ;  if  colonies  are  formed,  the  members  of  the  colony  are  not  buried  in  a 
common  investing  mass,  but  each  has  a  distinct  test  of  its  own. 

The  Ascidise  Simplices  include  four  families.  The  Challenger  Simple  Ascidians 
were  described  in  Part  I.  of  this  Report,  and  in  Part  II.  Appendix  A.' 

Suborder  II.  ASCIDI^  COMPOSITE." 

This  group  contains  fixed  Ascidians  which  reproduce  by  gemmation  so  as  to  form 
colonies  in  which  the  Ascidiozooids  are  buried  in  a  common  investing  mass,  and  have 
no  separate  tests. 

The  Ascidise  Compositae  include  seven  families.  The  Challenger  Compound 
Ascidians  were  described  in  Part  II.  of  this  Report. 

Suborder  III.  ASCIDI.E  SALPIFOEMES. 

This  group  contains  free-swimming  pelagic  Ascidians  which  reproduce  by  gemmation 
so  as  to  produce  colonies  having  the  form  of  a  hollow  cylinder  closed  at  one  end.  The 
Ascidiozooids  forming  the  colony  are  embedded  in  the  common  test  in  such  a  manner 
that  the  branchial  apertures  all  open  on  the  outer  surface  and  the  atrial  apertures  on  the 
inner  surface  next  to  the  central  cavity  of  the  colony.  The  first  four  Ascidiozooids  are 
produced  by  gemmation  from  a  rudimentary  larva  (the  cyathozooid)  developed  sexually. 

The  Ascidia3  Salpiformes  include  a  single  family,  the  Pyrosomatid-E,  containing  one 
well-marked  genus  Pyrosoma. 

Family  Pyrosomatid.e, 

Colony  free-swimming,  and  having  the  form  of  a  hollow  cylinder  closed  at 

one  end. 
Systems — only  one  present,  the  terminal  aperture  being  the  common  cloacal 

opening. 
Ascidiozooids  elongated  antero-posteriorly,  and  placed  in  a  single  layer  with  their 

branchial  apertures  opening  on  the  surface  of  the  colony  and  their  atrial 

apertures  into  the  axial  common  cloaca.     Body  not  divided  externally  into 

regions.     Apertures  not  lobed. 

1  See  also  Part  I.  of  this  Report  (Zool.  Chall.  Exp.,  part  xvi.,  1882),  page  57. 

'  See  also  Appendix  A.  of  the  present  Part. 

'  See  also  Part  II.  of  this  Report  (Zool.  Chall.  Exp.,  part  xxxviii.,  1886),  page  28. 
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Test  gelatinous  and  transparent,  containing  no  spicules,  but  many  small  cells. 
Branchial  Sac  well  developecl,  not  folded.     Consisting  of  numerous  transverse 

vessels  separated  by  narrow  slits  (the  stigmata),   and  numerous  internal 

longitudinal  bars. 
Tentacles  present ;  simple. 
Dorsal  Lamina  in  the  form  of  languets. 
Alimentary  Canal  placed  posteriorly  to  the  branchial  sac. 
Reproductive  Organs  placed  in  the  wall  of  the  peribranchial  cavity,  posterior  to 

the  branchial  sac.     The  embryo  becomes  a  rudimentary  larva  (the  cyatho- 

zooid),  which  gives  rise  to  the  first  Ascidiozooids  of  the  colony. 
Gemmation  takes  place  from  a  ventral  and  posterior  stolon. 

This  family,  the  only  one  yet  known  in  the  Ascidiae  Salpiformes,  corresponds 
exactly  to  Savigny's  family  Luci^,' —  a  group  which,  although  called  a  family  by 
Savigny,  that  author  really  regarded  as  being  of  much  higher  rank  than  we  now  under- 
stand by  a  family,  since  he  considered  it  equivalent  in  his  system  of  classification  to  the 
whole  of  the  Simple  and  Compound  Ascidians  together.  His  family  I.  is  "  Tethy.^;," 
and  he  divides  that  into  two  groups — (l)  "  Tdthyes  Simples,"  the  Simple  Ascidians; 
and  (2)  "Tethyes  Composees,"  the  Compound  Ascidians;  while  his  family  II.  is 
"  Luci^,"  the  Pyrosomatidse,  which  thus  ranks  with  what  we  now  call  an  order.  The 
term  Pyrosomatidte  was  first  used,  I  believe,  as  a  family  designation  by  Prof  T.  R.  Jones'' 
in  1848.  Its  characters  are  naturally  those  of  the  suborder  Ascidia3  Salpiformes,  and 
these  will  be  discussed  further  under  the  heading  of  the  single  genus. 

Pyrosoma,  P^ron. 
Pyrosoma,  Peron,  Ann.  d.  !Mus.,  torn.  iv.  p.  437,  1804. 

Colony  free-swimming,  and  having  the  form  of  a  cylinder  with  a  large  central 
cavity  closed  at  one  end  and  open  at  the  other. 

Systems — only  one  present,  the  terminal  aperture  being  the  common  cloacal 
opening,  and  the  central  cavity  the  common  cloaca. 

Ascidiozooids  elongated  antero-posteriorly,  and  placed  in  a  single  layer  with  their 
anterior  ends  external  and  their  posterior  ends  internal.  Branchial  aper- 
tures anterior,  opening  on  the  surface  of  the  colony.  Atrial  apertures 
posterior,  opening  into  the  centrally  placed  common  cloaca.  Body  not 
divided  externally  into  thorax  and  abdomen.     Apertures  not  lobed. 

Test  gelatinous  and  transparent,  containing  numerous  stellate  branched  cells. 

Branchial  Sac  well  developed,  not  folded,  and  not  extending  to  the  posterior 
end  of  the  body.     Vessels  of  two  kinds  :    transverse  vessels,  which  are 

'  Mcmoircs,  p.  139.  -  In  the  article  Tuiiicata  in  Todd's  Cyclopscdia  of  Anatomy  and  Physiology. 
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numerous  and  closely  placed,  leaving  elongated  slits  between,  whicli  are 
transversely  directed  ;  and  longitudinal  vessels,  which  are  not  quite  so 
numerous,  and  cross  the  transverse  vessels  so  as  to  form  small  quadrangular 
meshes. 
Tentacles  simple,  one  ventrally  placed,  larger  than  the  rest. 
Dorsal  Lamina  represented  by  a  series  of  eight  or  more  tapering  languets. 
Dorsal  Tiiheirlc,  with  a  simple  aperture. 

Alimentary  Canal  short  and  simple,  placed  posteriorly  to  the  branchial  sac. 
Reproductive  Organs  hermaphrodite,  placed  posteriorly  to  the  branchial  sac,  in 

diverticula  of  the  peribrauchial  cavity. 
Gemmation  from  a  ventrally-placed  stolon  formed  at  the  posterior  end  of  the 
endostyle. 
This  genus  was  founded  by  Peron  in  1804.^     His  specimens  were  obtained  in  the 
equatorial  Atlantic  between  Mauritius  and  Europe  during  a  voyage  round  the  world 
along  with  Lesueur,  and  were  very  imperfectly  described  and  figured  in  his  memoir, 
and  also  in  the  account  of  the  voyage.     Tke  genus  is  characterized  very  briefly  as 
follows  : — "  Pyrosoma.      Corpus  lihcrum,  suhconicum,  extremitate  ampliore  apertum, 
vacuiim,    aperturce    margine    intus    tuherculis   cincto."     The    further   description   is 
worthless. 

The  specific  description  :  — "  Pykosoma  atlanticum.  ^quatorio-atlanticum, 
gregarie-pelagivagtmi  vividissime  p)li,osphoresGens,  colorihus  eximiis  tunc  effidgens  in 
aquis  viginti  duohus  reaumwianis  calidiorihus  occurens,  10-12-14-16  ccntimetros 
CBquans,"  contains  no  character  which  is  of  any  use  in  determining  the  species ;  and 
the  animal  was  evidently  regarded  by  its  first  investigator  as  a  zoophyte,  consisting  of 
a  single  polype  of  which  the  terminal  aperture  was  the  mouth,  while  the  Ascidiozooids 
were  interpreted  as  simple  elongated  glands  having  a  phosphorescent  function.  The 
plate,  drawn  by  Lesueur,  is  very  little  better  than  the  description.  It  represents  the 
external  appearance  and  a  longitudinal  section  of  tlie  colony. 

Lamarck^  shortl}'  afterwards  placed  Pyrosoma  in  the  Eadiata  beside  Beroe,  but 
added  nothing  to  the  knowledge  of  its  nature. 

Peron  and  Lesueur  again  met  with  Pyrosoma  in  a  voyage  to  Nice,  and  a  new 
species  then  obtained  was  described  by  Lesueur^  in  1813  under  the  name  oi Pyrosoma 
elegans.  This  differed  from  Pyrosoma  atlanticum  in  having  the  tubercles  on  the 
surface  arranged  regularly  in  verticils.  A  third  species  which  was  found  at  Nice 
was  discussed  by  Lesueur  *  in  a  more  important  paper,  Memoire  sur  I'organisation  des 

'  Memoire  sur  le  nouveau  genre  Pyrosoma,  Ann.  Miis.  Ilist.  Nat.,  torn.  iv.  p.  437  ;  also,  Peron  and  Lesueur, 
Voyage  aux  Terres  austr.,  torn.  i.  p.  488,  pi.  30,  fig.  1. 

2  Philosopliie  Zoologique,  torn.  i.  p.  294,  1809. 

3  Nuuv.  Bull.  Soc.  Philomath.,  torn.  iii.  p.  283. 
*  Joitrnnl  dc  Physique,  torn.  Ixxx.  p.  4131 
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Pyrosomes,  published  in  1815.  In  this  work  the  true  nature  of  Pyrosoma  is 
recognised,  some  of  tlie  former  errors  in  the  description  corrected,  find  the  genus  is 
removed  from  the  Radiata  and  placed  in  the  Mollusca  alongside  Salpa.  A  detailed 
description,  with  figures,  of  the  new  species  Pyrosoma  (jiganteum  is  given,  and  some 
of  the  features  in  which  it  differs  from  the  other  known  species  Pyrosoma  atlanticvtn 
and  Pyrosoma  elegans  are  pointed  out.  The  figures  illustrating  this  paper  are  good,' 
and  are  of  great  assistance  in  determining  the  species. 

Savigny,  to  whom  we  naturally  turn  for  accurate  information  upon  every  genus  of 
the  Tunicata  kno^ai  in  his  day,  gives  a  detailed  account  of  the  structure  of  Pyrosoma 
gigantenm  in  his  second  memoir.'''  His  investigations  are  quite  independent  of  those 
of  Lesueur,  and  were  made  upon  specimens  from  Nice  sent  by  Risso  to  Cuvier,  and 
placed  by  the  latter  in  the  hands  of  Savigny.  The  genus  was  then  for  the  first  time 
properly  characterised,  his  description  forming,  in  fact,  with  a  few  slight  alterations 
and  additions,  the  definition  now  employed. 

Savigny  divided  the  species  into  two  groups  : — 

I.  Pyrosomata  verticillata— containing  the  single  species  Pyrosoma  elegans, 

Lesueur ;  and 
II.  Pyrosomata  paniculata — containing  the  two  species  Pyrosoma  atlanticum, 
Peron,  and  Pyrosoma  giganteum,  Lesueur. 

Of  these  two  sections  of  the  genus,  the  first  is  characterised  by  having  the 
Ascidiozooids  arranged  in  verticils  or  regular  rings,  some  of  which  at  regular  intervals 
project  beyond  the  others.  The  second  section  has  the  colony  formed  of  Ascidiozooids, 
not  verticillate,  but  arranged  in  very  irregular  circles  in  which  the  more  prominent 
ones  are  irregularly  scattered.  If  this  character,  the  arrangement  of  the  Ascidiozooids 
in  the  colony,  is  to  be  depended  upon,  then  none  of  the  Challenger  specimens  belong 
with  certainty  to  the  first  section  of  the  genus,  and  a  specimen  in  the  Zoological 
Museum  of  University  College,  Liverpool,  obtained,  named  as  Pyrosoma  elegans,  from 
the  Zoological  Station,  Naples,  does  not  belong  to  that  species,  since  its  Ascidiozooids 
are  irregularly  scattered.  There  are  also  other  points  in  which  it  does  not  agree  with 
the  descriptions  of  Lesueur  and  Savigny. 

Of  the  two  species  belonging  to  the  second  section,  Savigny  distinguishes  Pyrosoma 
oManticum  from  Pyrosoma  gigayiteum^,  as  having  a  more  conical  shape,  and  as  differing 
in  the  form  of  the  external  projecting  ends  of  the  Ascidiozooids — those  of  Pyrosoma 
atlanticum  being  subulate,  while  in  Pyrosoma  giganteum  they  arc  hemispherical  or 
conical,  the  larger  ones  having  their  extremities  lanceolate  and  finely  denticulate. 
Savigny  divided  the  specimens  of  Pyrosoma  giganteum  which  he  examined  into  three 
kinds  or  varieties,  which  will  be  discussed  farther  on  under  the  species. 

'  For  a  detailed  criticism  of  Lesueur's  paper,  see  Huxley,  Tnmx.  Linn.  Soc.  Lond.,  vol  xxiii.  p.  194,  18C2. 
-  Jlemoires,  pp.  5^  et  scq. 


16  THE  VOYAGE  OF  H.M.S.    CHALLENGER. 

Saviguy's  ^  account  of  the  anatomy,  witli  the  exception  of  the  reproductive  organs 
and  a  few  points  of  secondary  importance,  is  very  accurate  and  detailed. 

Lamarck/  in  1816,  formed  the  class  Tunicata  and  ranged  the  genus  Pyrosoma,  now 
removed  from  the  Mollusca,  in  the  same  order  with  the  Compound  Ascidians,  and  next 
after  Botryllus.  He  briefly  characterises  the  genus  and  the  three  known  species,  and 
appends  a  few  remarks,  but  adds  nothing  to  the  anatomical  discoveries  of  Lesueur  and 
Savigny. 

Milne-Edwards,'  in  1840,  investigated  the  circulation  in  Pyrosoma.  He  showed 
that  the  nattire  of  the  heart  and  the  general  course  of  the  blood  was  much  the  same  as 
in  the  ordinary  Ascidians. 

The  next  memoir  of  importance  is  Huxley's  excellent  Observations  upon  the 
Anatomy  and  Physiology  of  Scdpa  and  Pyrosoma*  published  in  1851.  His  investi- 
gations were  made  upon  a  specimen  of  Pyrosoma  atlanticum  captured  in  the  middle  of 
the  8outh  Pacific  Ocean  during  the  voyage  of  the  "  Rattlesnake."  Huxley  gives  a  very 
complete  account  of  the  structure  of  this  species,  correcting  some  of  the  errors  of  his 
predecessors,  especially  in  regard  to  the  reproductive  organs.  He  showed  for  the  first 
time  the  true  nature  and  position  of  the  testis  and  ovary.  In  a  very  interesting  section 
of  his  paper  on  the  Homology  of  Organs  in  the  Tunicata,  he  shows  the  relationship  of 
Pyrosoma  to  Salpa  on  the  one  hand,  and  to  the  Botryllidse  and  the  Compound 
Ascidians  on  the  other.  Savigny^  had  long  before  noticed  the  close  resemblance 
between  Pyrosoma  and  Botryllus  in  some  respects,  and  as  I  have  already  pointed  out," 
and  shall  discuss  again  more  in  detail  farther  on,  I  believe  that  the  Ascidise  Salpiformes 
are  much  more  closely  related  to  the  Ascidise  Compositae  than  to  any  of  the  Tlialiacea. 

In  a  further  paper  On  the  Anatomy  and  Development  of  Pyrosoma,  read  in 
December  1859,  and  published  in  1862,'  Huxley  gave  an  elaborate  account  of  the 
structure,  of  the  budding,  and  of  the  embryonic  development  of  Pyrosoma  giganteum, 
from  a  specimen  obtained  in  the  North  Atlantic,  and  preserved  in  spirit,  and  containing 
many  embryos  in  various  stages  of  development.  He  was  able  to  show  that  cross- 
fertilisation  must  take  place,  since  when  the  ova  are  mature  in  an  Ascidiozooid,  the  testis 
is  still  in  a  rudimentary  condition.  He  traced  the  embryonic  development,  and  the 
formation  of  the  remarkable  Cyathozooid  and  of  the  series  of  four  Ascidiozooids  ** 
attached  to  it,  and  their  gradual  conversion  into  the  young  colony.  This  was  the  first 
accurate   and   consecutive    account   of  the    life-history  of  Pyrosoma;   and   it   is  an 

'  Systeme  des  Ascidies,  p.  205. 

*  Histoire  Naturelle  des  ADimaux  sans  Vertebres,  torn.  iii.  p.  109.     Paris  1810. 

^  Comptes  i-endus,  torn.  x.  p.  284  ;  also  A/in.  Sci.  Nat.  (Zool.),  scr.  2,  torn.  xii.  p.  375. 

*  Phil.  Trans.  IM.iil,  part  ii.  p.  5G7.  ^  Memoires. 
"  In  Part  II.  of  this  Itoport,  published  in  vol.  xiv.,  1886. 

"   Tran.i.  Linii.  Sue.  LniiiL,  vol.  xxiii.  p.  193  ;  also  Ann.  and  Mag.  Kal.  Hist.,  1860,  ser.  3,  vol.  v.  pp.  29-35. 

*  This  useful  term  was  first  introduced  by  Hu.'cley  in  his  memoir  in  the  1'rans.  Linn.  Soc.  Lond.  {Joe.  eh.  supra). 
In  the  prt'limiuary  paper  in  the  Ann.  and  Mci'j.  Xat.  Hist.  (1860),  he  uses  the  term  "  Ascidiite." 
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admirable  piece  of  work, — especially  when  we  remember  that  the  only  available 
material  was  a  single  colony  preserved  in  spirit,  from  which  sections  were  cut  and 
mounted  in  glycerine. 

In  1861  Keferstein  and  Ehlers'  gave  an  account  of  the  anatomy  of  specimens  of 
Pyrosovia  giganteum  and  Pyrosoma  elegans  obtained  at  Naples  and  Messina.  Their 
work  was  carried  on  about  the  same  time  as  that  of  Huxley,  and  forms  an  independent 
corroboration  of  his  results.  The  work  of  the  German  authors  deals  mainly,  however, 
with  the  anatomy  and  histology ;  they  only  touch  briefly  upon  the  embryology  and  the 
gemmation. 

The  only  remaining  work  that  need  be  noticed  is  Kowalevsky's  ^  memoir  on  the 
development  of  Pyrosoma,  which  appeared  in  1875.  This  celebrated  embryologist 
gave  an  elaborate  account  of  the  life-history  of  Pyrosoma,  confirming  Huxley's 
discoveries,  but  tracing  the  stages  more  minutely,  and  going  into  further  histological 
detail.  No  jiapers  of  importance  have  been  published  since  then,  and  no  new  species 
of  Pyrosoma  have  been  described. 

The  genus,  then,  contains  so  far  only  the  three  species  known  to  Lesueur  in  1815, 
viz.  : — 

Pyrosoma  atlanticum,  Peron. 
Pyrosoma  elegans,  Lesueur. 
Pyrosoma  giganteum,  Lesueur. 

To  these  the  Challenger  investigations  have  added  a  new  species  of  gigantic  size 
obtained   twice    in    the    Atlantic.     It 
will  be  found   described  below  under 
the    name    of    Pyrosoma    spinosum, 
n.  sp. 

The  characters  of  this  group  of 
Ascidians,  the  Ascidiai  Salpiformes,  are 
very  well  marked.  The  shape  of  the 
colony  and  its  free-swimming  condi- 
tion distinguish  it  clearly  from  all 
other  Tunicata.  The  only  form  which 
approaches  it  in  shape  of  colony  is 
Ccelocorraus  huxlcyi,'^  and  it  is  doubtful 
whether  that  species  is  free-swimming, 
or  merely  lies  unattached  at  the  sea- 
bottom. 


Fig.  1. — Colony  of  Ptirosoma,  natural  size  (from  the  Encyolopsedia 

Britannica,  9th  ed.). 

A.  Side  view.  B.  End  view. 


1  Zoologische  Beitrage,  iv.,  Bemerkungen  Uber  die  Anatomie  von  Pyrosoma,  p.  72,  Leipzig,  1861. 
^  Ueber  die  Entwickelungsgeschichte  der  Pyrosoma,  Arcliii'  f.  Mikr.  Anat.,  Bd.  xi.  p.  597. 
5  See  this  Report,  Part  II.  1886,  p.  318. 
(ZOOL.  CHALL.  EXP. — PART  LXXVI. — 1888.)  Gggg  3 
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The  general  shape  of  a  Pyrosoma  colony  is  seen  in  fig.  1.  Small  colonies  are  as  a 
rule  more  regular,  and  taper  more  towards  tlie  closed  end  than  large  ones.  The  narrower 
(tlosed  end  is  rounded,  the  other  is  truncated,  and  has  a  larger  or  smaller  opening  in 
its  centre  (PL  I.  figs.  1,  4).  The  size  of  this  aperture,  or  rather  of  the  lip  or  diaphragm 
which  reduces  it,  has  been  used  as  a  character  distinguishing  species ;  but  F.  D.  Bennet  * 
showed,  in  1837,  that  in  the  living  Pyrosoma  the  diaphragm  can  be  moved  so  as  to 
allow  the  aperture  to  enlarge  and  contract  (see  below,  p.  28).  Fig.  1,  B,  shows  the  open 
end  of  a  Pyrosoma  colony  in  which  the  diaphragm  is  extended  so  as  to  leave  only  a 
small  central  aperture. 

The  processes  projecting  from  the  sui"face  of  the  colony  vary  considerably  in  arrange- 
ment, size,  and  shape  in  different  species  and  colonies.  Each  one  indicates  the  anterior 
end  of  an  Ascidiozooid,  and  the  branchial  apertures  can  be  seen  (Fig.  1)  either  at  the 
ends,  or  at  the  bases,  or  half  way  up  the  processes.  The  usual  arrangement  is  for  each 
large  Ascidiozooid  to  form  a  dome-like  projection  or  pajoilla  on  the  surface  of  the  colony 
at  the  extremity  of  which  the  branchial  aperture  is  placed,  while  a  longer  or  shorter 
process  of  the  test  extends  outwards  beyond  that  (see  Figs.  2  and  4). 


taivx:    9^"^- 


y.asc.  %gg 


Fig,  2. — Part  of  a  section  through  a  Pyrosoma  colony. 

at.  atrial  aperture,  al.m.  atrial  muscle,  hr.  branchial  aperture,  hr.s.  brancliial  sac,  cm.  young  embiyo,  cm!,  older 
embryo,  sliowing  cyathozooid  and  ascidiozooids,  en.  endostyle,  gem,  bud  ou  stolon,  ij.st.  gemmiparous  stolon, 
I.  dorsal  lanquet,  ??.;/.  nerve  ganglion,  a',  cesophagus,  ov.  ovum,  p.hr.  peribranchial  cavity,  st.  stomach,  (.  test, 
Us.  testis,  t.p.  process  of  test,  tn.  tentacles,  y.asc.  young  ascidiozooid,  z.  zona  prebranchialis. 


The  Ascidiozooids  are  placed  in  a  single  layer,  each  having,  when  fully  developed, 
its  branchial  aperture  opening  on  the  outer  surface  of  the  colony,  and  its  atrial  aperture 
opening  into  the  central  cavity  of  the  colony  or  common  cloaca.  Consequently  the 
antero-posterior  axis  of  the  Ascidiozooid  coincides  with  the  thickness  of  the  wall  of  the 

'  Proc.  Zool.  Soc.  Land,  part  v.  p.  51. 
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Pyrosoma  colony  (Fig.  2).  The  Ascidiozooids  all  have  their  dorsal  surfaces  turned  the 
same  way,  but  the  direction  is  different  in  different  si^ecies.  Huxley  in  his  first  memoir' 
described  the  A scidiozooids  of  Pyrosoma  atlanticum  as  having  their  dorsal  surfaces' 
directed  towards  the  open  end  of  the  colony ;  and  in  his  second  memoir "  he  describes 
the  same  condition  in  the  case  of  Pyrosoma  giganteum.  In  Pyrosoma  elegans,  how- 
ever, Keferstein  and  Ehlers  ■*  found  that  the  dorsal  surfaces  of  the  Ascidiozooids  were 
turned  towards  the  closed  end  of  the  colony.  The  Ascidiozooids  are  not  arranged  in 
systems  or  groups,  and  as  their  atrial  apertures  all  open  into  a  single  common  cloaca 
which  has  only  one  opening  to  the  exterior,  the  whole  colony  may  be  regarded,  as 
Savigny  pointed  out,  as  forming  a  single  large  system.  The  Ascidiozooids  placed  near 
the  open  end  of  the  colony  are  provided  with  tubular  prolongations  of  their  dorsal 
body- wall,  containing  muscle  fibres,  and  probably  acting  as  dilatators  of  the  opening. 

The  test  is  remarkably  clear  and  transparent.  In  its  histological  characters  it  agrees 
with  the  test  of  many  of  the  Ascidians.  It  contains  test  cells  which  are  mostly  stellate, 
and  have  branched  processes  (PL  I.  fig.  6).  There  are  no  bladder  cells,  no  pigment 
cells,  and  no  spicules. 

Each  Ascidiozooid  is  elongated  antero-posteriorly  (Figs.  2  and  4)  and  consists  of  two 
parts,  the  large  thorax  and  the  small  abdomen,  but  these  regions  are  not  separated  by 
any  external  constrictions.  The  branchial  and  atrial  apertures  are  merely  rounded 
openings  with  no  lobes.  The  atrial  is  not  prominent,  and  there  is  no  atrial  siphon 
(PI.  I.  fig.  3). 

The  branchial  aperture  is  raised  on  a  projection  as  described  above,  and  leads  into  a 
short  branchial  siphon,  which  is  continued  backwards  by  a  large  tubular  or  infundibular 
cavity,  widening  slowly  or  rapidly,  according  to  its  length,  until  it  joins  the  branchial 
sac.  Eound  the  walls  of  this  large  cavity,  which  evidently  corresponds  to  the  zona 
prEebranchialis  of  Simple  Ascidians,  are  found  two  circular  muscle  bands,  and  other 
very  delicate  muscle  fibres  may  be  found  encircling  the  body  farther  back.  In 
Pyrosoma  spinosum,  n.  sp.,  the  muscle  bands  around  the  large  branchial  region  of  the 
body  ai'e  numerous.  There  is  always  a  strong  atrial  muscle  in  the  wall  of  the  peri- 
branchial  cavity,  and  an  atrial  sphincter.  These  are  the  only  muscle  fibres  in  the 
mantle,  which  is  otherwise  a  clear  membrane  forming  the  body  wall,  and  clothed 
externally  by  the  ectoderm,  a  layer  of  squamous  epithelium,  and  on  the  inner  surface 
by  another  layer  of  squamous  epithelium,  the  parietal  layer  of  the  atrial  membrane  (or 
third  tunic). 

At  the  anterior  end  of  the  prsebranchial  zone,  and  just  inside  the  branchial  aperture, 
is  placed  the  circle  of  simple  unbranched  tentacles.     They  are  about  twelve  in  number, 

1  Phil.  Trans.  1851,  part  ii.  p.  581. 

2  It  must  be  remembered  that  Huxley  called  the  neural  surface  ventral  and  the  endostyle  dorsal,  the  reverse  of  the 
nomenclature  of  regions  now  generally  accepted. 

3  Trans.  Linn.  Soc.  Land.  1862,  p.  201.  *  Zool.  Beitrage,  p.  72. 
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and  one  of  them,  placed  in  the  mid-ventral  line,  is  always  considerably  larger  than  the 
rest  (PI.  I.  fig.  2). 

The  branchial  sac  occupies  about  the  middle  two-fourths  of  the  length  of  the 
Ascidiozooid.  It  is  the  widest  part  of  the  body.  The  stigmata  are  very  conspicuous  ; 
they  are  transversely  directed  slits  extending  along  the  whole  breadth  of  each  side  of 
the  sac,  and  separated  by  the  transverse  vessels.  These  stigmata,  therefore,  correspond 
not  to  the  stigmata  of  the  ordinary  Simple  and  Compound  Ascidians,  such  as  the 
species  of  Ascidia  or  of  Botryllus,  where  the  slits  are  elongated  antero-posteriorly, 
and  are  separated  not  by  the  transverse  but  by  the  fine  longitudinal  vessels  (Fig.  3,  A), 
but  to  the  rows  of  stigmata  which  lie  between  the  transverse  vessels,  and  are  divided 
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Fig.  3. — Diiigrams  showing  the  structure  of  the  branchial  sac  in  : — 
A.  Ascidia,  B.  CuIeoluSt  and  C.  Pyrosmna, 

i.l.  internal  longitudinal  bar,  Lv.  fine  longitudinal  or  interstigmatic  vessels  (in  Ascidia  only), 
mli.  mesh,  ^g.  stigmata,  tr.  tr'.  transverse  vessels. 

into  meshes  by  the  internal  longitudinal  bars, — one  complete  mesh,  divided  into  six 
stigmata,  is  shown  in  Ficr.  3,  A. 

In  the  genera  Culeolus  and  Fungulus  and  Bathyoncus,  however,  amongst  Simple 
Ascidians,^  and  in  Pharyngodictyon  amongst  Compound  Ascidians,'' — all  of  them  deep- 
sea  genera,  made  known  through  the  Challenger  investigations, — we  find  a  condition  of 
the  branchial  sac  similar  to  that  of  Pyrosoma.  In  these  forms  there  are  no  fine 
longitudinal  vessels,  and  consequently  the  meshes  formed  by  the  intersection  of  the 
transverse  vessels  and  internal  longitudinal  bars  are  not  cut  up  into  stigmata,  but 
remain  as  large  quadrangular  spaces  (Fig.  4,  B).  If,  now,  the  transverse  vessels  become 
more  numerous  and  more  closely  placed,  so  as  to  reduce  the  quadrangular  meshes  to 
transverselj-  elongated  slits,  we  arrive  at  the  condition  found  in  Pyrosoma  (Fig.  4,  C). 
In  Culeolus  and  its  allies,  in  Pharyngodictyon,  and  in  Pyrosoma,  there  are  therefore 
no  true  stigmata,  and  no  interstigmatic  vessels,  such  as  those  of  Ascidia,  but  merely 
meshes  bounded  by  the  transverse  vessels  and  the  internal  longitudinal  bars. 
1  See  Part  I.  of  this  Report.  ^  gge  Part  II.  of  this  Report. 


REPORT  ON   THE  TUNICATA. 


21 


In  Pyrosoma  there  are  from  twenty  to  fifty  transverse  vessels,  and  about  the  same 
number  of  slits,  which  are  usually  about  equal  in  breadth  to  the  thickness  of  a  vessel. 
The  internal  longitudinal  bars  are  from  fifteen  to  thirty  in  number  on  each  side.  They 
are  ciliated  on  their  edges.  The  meshes  formed  by  the  intersection  of  the  transverse 
vessels  and  the  internal  longitudinal  bars  are  generally  elongated  transversely,  and  are 
about  three  times  as  long  as  they  are  broad  (see  PI.  I.  figs.  17,  19). 

At  the  anterior  end  of  the  branchial  sac  is  found  the  peripharyngeal  groove, 
bounded  by  the  two  peripharyngeal  bands  (PI.  I.  figs.  18,  19,  pj:).). 

The  endostyle  runs  along  the  ventral  edge  of  the  branchial  sac  in  the  usual  manner. 
It  is  very  regular  in  its  course  (Fig.  4,  en.). 

The  dorsal  lamina  on  the  opposite  edge  of  the  branchial  sac  is  in  the  condition  of  a 
series  of  finger-like  languets,  having  blunt  points  and  ciliated  on  their  anterior  edges. 
It  is  a  curious  fact  that  the  dorsal  languets  are  fewer  in  number  than  the  transverse 
vessels  of  the  branchial  sac,  and  appear  to  bear  no  definite  relation  to  them. 


.  ,^  qem. 


Fig.  4.— a  single  Ascidiozooid  of  Ptjrosoma,  lying  in  the  test,  seen  from  the  right  side. 

at.  atrial  aperture,  at.m.  atrial  muscle,  hr.  branchial  aperture,  hr.s.  branchial  sac,  cm.  mass  of  phosphorescent 
cells,  en.  endostyle,  gem.  young  bud  on  g.st.  gemmiparous  stolon,  h.  heart,  i.s.  inner  surface  of  colony,  /.  languet, 
m.  mantle,  m.h.  muscle  band,  n.g.  nerve  ganglion,  a\  oesophagus,  ov.  ovum,  p.hr.  peribranchial  cavity,  p.p.  peri- 
pharyngeal bands,  st.  stomach,  s.gl.  subneural  gland,  (.  test,  tcs.  testis,  t.p.  process  of  test,  tn.  large  ventral 
tentacle,  :.  zona  prebranchlalis. 
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The  nerve  ganglion  is  placed  at  the  anterior  end  of  the  branchial  sac  on  the  dorsal 
edge  (Fig.  4,  n.g.).  It  has  a  small  pigmented  sense-organ  placed  upon  it.  The  sub- 
neural  gland  bears  the  usual  relation  to  the  ganglion,  being  on  its  ventral  surface.  The 
gland  has  a  duct  leading  forwards  and  ventrally  to  open  into  the  posterior  dorsal  part 
of  the  prebranchial  zone  on  the  dorsal  tubercle.  The  aperture  of  the  duct  is  simple, 
but  prominent  (PL  II.  fig.  13). 

On  each  side  of  the  anterior  end  of  the  branchial  sac,  close  to  the  peripharyngeal 
band,  is  seen  a  mass  of  rounded  glandular  cells  (PI.  I.  figs.  18,  19,  and  20),  which  have 
given  rise  to  a  good  deal  of  speculation.  They  were  supposed  by  Savigny  to  be 
laterally  placed  ovaries.  This  mistake  was  corrected  by  Huxley,  who  found  the  true 
position  of  the  ova.  Huxley  himself  suggested  that  the  cell  masses  were  kidneys,  and 
Keferstein  and  Ehlers  regarded  them  as  being  probably  organs  for  aiding  in  the  pro- 
duction of  buds.  Panceri '  first  showed  that  they  are  really  organs  for  the  production 
of  the  phosphorescence,  for  which  Pyrosoma  is  so  famous. 

The  alimentary  canal  is  placed  posteriorly  to  the  branchial  sac  (Fig.  4).  The 
oesophageal  opening  is  wide.  It  lies  at  the  dorsal  edge  of  the  posterior  end  of  the 
branchial  sac,  and  the  oesophagus  curves  posteriorly  and  ventrally  to  open  into  the 
dorsal  end  of  the  large  quadrangular  stomach.  The  stomach  lies  with  its  longer  axis 
directed  dorso-ventrally.  It  is  usually  narrower  at  the  intestinal  than  at  the  oesoph- 
ageal end.  The  intestine  is  a  narrow  curved  tube  which  runs  at  first  ventrally,  and 
then  curves  anteriorly,  then  dorsally,  and,  finally,  a  little  posteriorly,  so  as  to  describe 
nearly  a  complete  circle.  The  anus  opens  into  the  peribranchial  cavity,  which  is  a 
large  space  consisting  of  three  regions — (l)  a  median  part  occupying  the  posterior 
part  of  the  body,  and  opening  into  the  common  cloaca  by  means  of  the  atrial  aperture  ; 
and  (2  and  3)  two  lateral  parts  extending  anteriorly  from  the  median  part,  one  at 
each  side  of  the  branchial  sac.  Into  these  lateral  regions  of  the  peribranchial  cavity  the 
slits  in  the  wall  of  the  branchial  sac  open,  while  the  anus  opens  into  the  median 
posteriorly  placed  region. 

Eamifying  over  the  wall  of  the  intestine  is  found  a  system  of  delicate  tubules  which 
branch  and  anastomose,  and  finally  end  in  small  ampulla3.  This,  like  the  corresponding 
systems  in  other  Tunicata,  is  probably  a  digestive  gland.  It  pours  its  secretion  by  a 
common  duct  into  the  pyloric  or  ventral  end  of  the  stomach  on  its  anterior  border. 

The  heart  is  situated  near  the  posterior  end  of  the  endostylc  ;  and  close  to  it,  and 
therefore  placed  posteriorly  and  ventrally,  there  is  a  diverticulum  of  the  body  wall 
containing  a  process  from  the  endoderm.  This  structure  is  the  gemmiparous  stolon 
upon  which  the  buds  destined  to  become  the  future  Ascidiozooids  of  the  same  colony 
are  produced.  This  stolon  is  evidently  identical  both  in  constitution  and  in  position 
with   the   various   ijrocesses   for   the   production    of   buds   found   in    the    Compound 

1  Alii  Accad.  Sci.  Fis.  e  Mat.  Napoli,  vol.  v.,  no.  13. 
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Aseidians.^     Huxley "  and  Kowalevsky''  have  both  described  in  an  admirable  manner 
the  process  by  which  buds  are  developed  upon  the  stolon  of  Pyrosoma. 

The  reproductive  organs  are  formed  in  diverticula  of  the  posterior  median  part  of 
the  peribranchial  cavity,  the  testis  on  the  left  side,  the  ova  on  the  right.  The  testis 
is  a  lobed  organ,  which  was  regarded  as  the  liver  until  Huxley  showed  its  true 
nature  in  1851.  It  remains  in  a  rudimentary  condition  until  after  the  ova  have 
matured.  Thus  the  Ascidiozooids  of  Pyrosoma,  like  so  many  of  the  Compound 
Ascidians,  are  protogynous,  and  self-fertilisation  is  prevented. 

The  ova  are  produced  one  at  a  time.  After  fertilisation  the  development  takes  place 
in  a  diverticulum  of  the  peribranchial  cavity,  called  the  ovisac  by  Huxley,  and  com- 
parable with  the  incubatory  pouch  found  in  the  genus  Colella  amongst  Compound 
Ascidians.* 

The  segmentation  is  meroblastic,  and  an  elongated  blastoderm  is  formed  on  the 
surface  of  a  mass  of  yolk.  This  becomes  converted  into  an  embryo,  with  a  tubular 
alimentary  canal,  a  dorsally  placed  neural  tube,  and  a  pair  of  laterally  placed  atrial 
cavities.  This  embryo  then  divides  into  an  anterior  and  a  posterior  part.  The 
anterior  segments  into  four  pieces,  which  afterwards  develop  into  the  first  Ascidio- 
zooids of  the  colony,  while  the  posterior  part  remains  in  a  rudimentary  condition, 
and  was  called  by  Huxley  the  "  Cyathozooid  ;  "  it  eventually  atrophies.  As  the  four 
Ascidiozooids  increase  in  size,  they  grow  round  the  Cyathozooid  and  soon  encircle  it. 
The  Cyathozooid  absorbs  the  nourishing  yolk  upon  which  it  lies,  and  distributes  it 
to  the  Ascidiozooids  by  means  of  a  heart  and  a  system  of  vessels  which  have  formed. 
When,  finally,  the  Cyathozooid  atrophies  and  is  absorbed,  its  original  atrial  aperture 
remains  and  deepens,  to  become  the  central  cavity  of  the  young  colony  which  now 
consists  of  four  Ascidiozooids  placed  in  a  ring  around  where  the  Cyathozooid  was,  and 
all  enveloped  in  a  common  test. 

The  colony  gradually  increases  by  the  formation  of  buds  from  these  four  original 
Ascidiozooids.^  Although  in  most  of  the  species  the  Ascidiozooids  are  placed  with  their 
ventral  surfaces  towards  the  closed  end  of  the  colony,  and  gemmation  takes  place  only 
from  the  ventral  surface  of  the  Ascidiozooids,  still  the  younger  members  of  the  colony 
are  not  found,  as  would  be  expected,  mainly  at  the  closed  end  of  the  colony.  In  most 
specimens  besides  those  scattered  irregularly  through  the  colony,  a  number  of  young 
Ascidiozooids  are  found  round  the  edge  of  the  common  cloacal  aperture,  while  the 
closed  end  of  the  colony,  on  the  other  hand,  is  occupied  wholly  by  adult  and,  in 
fact,  old-looking  Ascidiozooids,  not  very  closely  placed.  Possibly,  as  Huxley  has 
suggested,  this  state  of  afi"airs  may  be  brought  about  by  a  migration  of  the  young 

1  See  further  on  p.  24.  -  Trans.  Linn.  Soc.  Low].  1862,  p.  211. 

=  Archil- f.  Ma-r.  Anat.,  Bd.  xi.  *  This  Report,  Part  II.  p.  72. 

'  For  further  details  as  to  the  embryology  of  Pijro.'urina,  see  Huxley,  Trans.  Linn.  Soc.  1862,  and  Kowalevsky,  Uebcr 
die  Entvrickelungsgeschichte  der  Pyrosoma,  Archivf.  Mikr.  Aiiat.y  Bd.  xi.  1875,  p.  597. 
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buds  from   the    position  where  they  are  formed   to  the  dorsal   sides  of  the  parent 
Ascidiozooids  (see  below,  p.  33). 

Pyrosoma,  although  pelagic  in  its  habits,  is  not  at  all  closely  related  to  tlie  other 
pelagic  Tunicates — the  Larvacea  and  the  Thaliacea.  Huxley  at  one  time  (18.51)  pointed 
out  the  similarity  in  some  details  of  structure  between  Pyrosoma  and  Salvia ;  but 
that  seems  to  have  been  more  with  the  object  of  showing  that  the  Tunicata  could  not 
be  divided  into  two  great  groups,  the  IMonoehitonida  and  the  Dichitonida,  than  for  the 
purpose  of  demonstrating  any  close  relationship  between  the  two  genera,  since  he  at 
the  same  time  recognised  the  similarity  in  structure  between  Pyrosoma  and  Botryllus. 
Savigny  also  had  long  liefore  pointed  out  the  resemblance  of  Pyrosoma  to  the 
Compound  Ascidians.  In  the  second  part  of  this  Eeport  ^  I  insisted  strongly  on  this 
as  being  the  true  relationship  of  the  Ascidise  Salpiformes,  and  I  showed  how  the  new 
family  Ccelocormidge,  then  created  for  the  remarkable  Ccelocormus  huxleyi,  formed  a 
link  connecting  tlie  aberrant  Pyrosoma  with  such  normal  Compound  Ascidians  as  the 
Distomidse. 

Uljanin,"  in  discussing  the  relationship  of  Pyrosoma,  has  connected  it  with  the 
Compound  Ascidians  by  means  of  Distaplia,  his  reason  for  so  doing  being  apparently 
that  gemmation  is  effected  in  DistapUa  by  means  of  a  ventral  stolon,  as  is  the  case  in 
Pyrosoma.  It  is  possible,  however,  that  too  much  has  been  made  of  the  peculiarities 
of  Distaiylia.  It  seems  to  me  to  be  an  ordinary  typical  Compound  Ascidian,  belonging 
to  the  family  Distomidae,  and  having  no  closer  relationship  to  Pyrosoona,  or  to  the 
Thaliacea,  than  is  found  in  many  other  Ascidise  Compositse.  As  to  the  ventral  stolon, 
many  Compound  Ascidians  produce  buds  upon  a  stolon  or  outgrowth  which  is  ventral 
in  origin.  The  vascular  stolon  of  the  Clavelinidis,  and  the  post-abdomen  of  the  Poly- 
clinidse,  from  both  of  which  buds  are  formed,  are  in  part  prolongations  from,  or  contain, 
the  heart,  which  is  admitted  to  be  a  ventral  vessel.  Even  the  remarkable  process  of 
gemmation  seen  in  the  Didemnidse  and  Diplosomidte,  where  the  body  of  the  new  Ascidio- 
zooid  appears  at  first  to  be  formed  by  the  union  of  two  distinct  outgrowths  from  the 
body  of  the  parent,  is  merely  a  modification  of  the  same  process,  since  the  two  bud  rudi- 
ments are  simply  the  divisions  of  a  single  ventral  outgrowth  or  stolon.  Consequently 
in  most,  if  not  in  all.  Compound  Ascidians,  gemmation  is  effected  by  means  of  a  more 
or  less  modified  ventral  stolon,  and  the  probability  is,  that  the  process  is  the  same  in 
Ccelocormus.  In  other  respects  I  regard  Ccelocormus  as  being  more  nearly  related  in 
structure  to  Pyrosoma  than  is  any  other  Compound  Ascidian.  The  remarkable  life- 
history  of  Pyrosoma,  the  formation  of  the  Cyathozooid,  from  which  the  first  four 
Ascidiozooids  of  the  colony  are  formed,  at  first  seems  to  be  quite  peculiar  to  this  genus, 
and  unlike  anything  seen  in  the  Compound  Ascidians ;  but  after  all  it  may  be  regarded 
as  a  form  of  embryonic  blastogenesis, — a  process  which  is  already  known  to  occur  in  the 
1  Zool.  Chall.  Exp.,  part  xxxviii.  1886.  2  Fauna  u.  Flora  d.  Golfes  v.  Neapel,  Monogr.  x.  p.  123. 
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Diplosomida)  amongst  the  Compound  Ascidians,  and  may  possibly  occur  also  in  otliers. 
Since,  then,  the  two  remarkable  processes  in  the  life-history  of  Pyrosoma,  the  asexual 
production  of  Ascidiozooids  from  a  ventral  stolon,  and  the  embryonic  blastogenesis  in 
the  sexual  reproduction,  are  both  found  amongst  normal  Compound  Ascidians  ;  and 
since  the  remarkable  shape  of  the  colony,  and  of  the  adult  Ascidiozooids,  is  seen  in  the 
almormal  Compound  Ascidian  Ccelocormus  huxleyi,  there  can,  I  think,  Ije  little  doubt 
that  Pyrosoma  is  related  to  the  Ascidiaj  Composita;,  and  that  Ccelocormus  occupies  a 
position  between  the  two  grouj)s. 

The  following  is  a  scheme  of  the  species  in  this  genus.  Pyrosoma  atlanticum  and 
Pyrosoma  giganteum  are,  however,  such  closely  related  forms  that  a  number  of 
characters  have  to  be  taken  into  account  in  distinguishing  between  them.  I  know  of 
no  one  good  character  by  which  these  species  can  be  separated  : — 


Pyrosoma. 


Ascidiozooids  arranged 
in  regular  verticils. 

I 
Pyrosoma  dedans. 


Ascidiozooids  arranged 
irregularly. 


Surface  of  the  colony 
provided  with  large 
processes  of  the  test. 


Surface  of  the  colony 

jjrovided  with  short 

sharp  spines  only. 

Pyrosoma  sphwsum. 


Colony  conical, 

processes  of  test 

subulate  or  conical. 

I 

Pyrosoma  atlantkum. 


Colony  cylindrical, 

processes  of  test 

flattened  and  lanceolate 

at  their  free  ends. 

Pyrosoma  giganteum. 


Pyrosoma  atlanticum,  Peron  (PL  I.  figs.  1-3). 

This  is  the  original  species  described  first  by  Peron  in  1804.  It  is  also  probabl}'  the 
species  investigated  by  Huxley  in  1851.  For  the  characters  by  which  it  may  be  distin- 
o-uishecl  from  the  other  two  older  species,  we  are  indebted  to  Lesueur  and  to  Savigny. 

One  specimen  of  Pyrosoma  atlanticum  was  obtained  by  the  Challenger  Expedition 
in  the  surface-net  off  Cape  Yerde  in  August  1873.  It  is  of  regular  conical  form,  tapering 
towards  the  closed  end  of  the  colony.    It  is  of  a  transparent  sliglitly  bluish  grey  colour. 

The  measurements  are  as  follows  : — 


Total  length,  .... 

Breadth  close  to  open  end,    . 

Do.      at  closed  end. 
Diameter  of  common  cloacal  aperture. 
Thickness  of  colony  from  outer  to  inner  surface, 

(ZOOL.  CHALL.  EXP. — PART  LXXVI.  — 1888.) 


9-5  cm. 
3-0  cm. 
0-8  cm. 
1-3  cm. 
0-3  cm. 

GacTft  . 
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The  closed  end  of  the  colony  is  formed  by  one  central  Ascidiozooid  witli  six  others 
arranged  around  it.  After  that  the  Ascidiozooids  are  arranged  quite  irregularly,  but 
are  all  placed  with  their  ventral  surfaces  towards  the  closed  end  of  the  colony,  so  that 
the  common  cloacal  aperture  is  situated  dorsally  to  the  Ascidiozooids. 

A  small  colony  obtained  off  the  coast  of  Africa  on  August  IG,  1873,  is  probably 
also  referable  to  this  species ;  but  it  is  young,  and  the  characters  are  not  well  marked 
(see  p.  33). 

Pyrosoma  giganteum,  Lcsueur  (PI.  I.  figs.  4-21). 

Pyrosoma  giganteum,  Lesueur,  Journ.  de  Physi(]ue,  1815,  p.  413. 

This  is  the  species  of  Pyrosoma  which  has  been  the  most  thoroughly  investigated. 
It  was  described  and  well  figured  by  Lesueur  in  1815.  It  was  independently  investi- 
gated at  the  same  time  by  Savigny,  who  gave  an  account  of  its  anatomy  in  1816.  It 
underwent  further  investigation  at  the  hands  of  Keferstein  and  Ehlers  in  1861  ;  and, 
finally,  it  was  the  subject  of  Huxley's  careful  and  detailed  researches  made  in  the 
following  j'ear.  Each  of  these  distinguished  naturalists  added  somewhat  to  the  know- 
ledge gained  by  his  predecessors. 

One  specimen  of  this  species  was  obtained  l)y  the  Challenger  Expedition  in  the 
surface-net  off"  Cape  Verde  in  August  1873.  It  is  of  cylindrical  form,  and  has  the 
terminal  opening  very  small. 

The  measurements  are  as  follows  : — 


Total  length, 

Breadth  near  open  end,     . 

„       at  thickest  part  (near  middle), 

,,       at  closed  end. 


10-5  cm. 
1*5  cm. 
2 '5  cm. 
1'5  cm. 


Diameter  of  cloacal  cavity,  close  to  opening,    1  -4  cm. 

,,  ,,  ,,        near  middle,     .     1-0  cm. 

,,       of  common  cloacal  aperture,        .     04  cm. 
Thickness  of  colony,     .  .     about  0'3  to  0"4  cm. 


The  Ascidiozooids  are  placed  just  as  in  the  case  of  Pyrosoma  atlanticum,  with  their 
ventral  surfaces  towards  the  closed  end  of  the  colony,  and  the  long  processes  of  the  test 
on  the  outer  surface  are  placed  on  the  dorsal  edges  of  the  branchial  apertures,  and  are 
therefore  turned  towards  the  open  end  of  the  colony  (Fig.  5). 


cl  .c 


Fig.  5.  -Diagram  showing  the  relation  of  the  Ascidiozooiil,  and  of  the  process  of  the  test  to  the  closed 

end  of  the  colony  in  Pitrosoma  fjigantcum, 

at.,  atrial  aperture  ;  Ir.  branchial  aperture  ;  c.c.  common  cloaca  of  the  colony ;  ci.e.  closed  end  of  the  colony ;  end.  endostyle 

indicating  the  ventral  edge  of  the  Ascidiozooid  ;  t.p.  process  of  the  test ;  w.  thickness  of  the  colony. 
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Savigny '  distinguishes  three  varieties  in  this  species  : — 

(a)  Body  having,    both    externally  and    internally,    a   strong  brown  tint,   which 

appears  to  be  due  to  a  brown  matter  which  fills  the  branchial  cavity.  The 
terminal  papillas  are  large,  and  for  the  most  part  obtuse.  The  diaphragm  is 
very  narrow,  and  leaves  a  large  aperture.     Total  length,  13  to  14  inches. 

(b)  Body  bluish  or  slightly  violet,  perfectly  diaphanous.     The  papillae  are  rather 

narrow.  There  is  no  ring-like  diaphragm  at  the  aperture,  which  is  surrounded 
only  by  very  young  Ascidiozooids.     Total  length,  G  inches. 

(c)  Body  bluish,  perfectly  diaphanous.     The  papillae  are  longer  and  more  pointed 

than  in  the  preceding  varieties.  The  ring-like  diaphragm  leaves  only  a  very 
narrow  opening,  which  is  surrounded  by  Ascidiozooids  nearly  all  of  which  are 
adult.     Total  length,  3,  G,  7  inches. 

Of  these  varieties  the  Challenger  specimen  from  off  Cape  Verde  most  nearly 
resembles  the  last  (var.  c). 

The  test  in  this  specimen  is  very  richly  provided  with  test  cells.  In  the  surface 
layers  they  are  especially  numerous,  and  are  nearly  all  greatly  elongated  and  arranged 
so  as  to  be  nearly  parallel  to  one  another.  Here  and  there  a  stellate  or  a  large  round 
granular  cell  is  to  be  found  (PI.  I.  fig.  5).  In  the  deeper  parts  of  the  test  between  the 
Ascidiozooids,  the  cells  are  not  so  numerous  and  are  nearly  all  stellate,  with  very  long 
branched  processes  (PI.  I.  fig.  G).  Here  also  some  of  the  large  round  granular  cells  are 
present.  At  the  branchial  aperture,  as  iu  other  Tunicata,  the  test  is  turned  in  to  line 
the  branchial  siphon.  In  this  inflected  part  of  the  test  (PI.  I.  fig.  7)  the  cells  are  few 
and  small,  but  in  the  test  outside  the  branchial  aperture,  and  just  above  the  sphincter 
muscle,  a  very  large  number  of  small  rounded  cells  are  present. 

The  Challenger  Expedition  also  obtained  six  specimens  (probably  from  near  the 
surface)  in  the  Antarctic  Ocean,  to  the  south  of  Australia,  which  I  refer  to  the  present 
species.  They  are  from  Station  159,  March  10,  1874,  lat.  47°  25'  0"  R.,  long.  130" 
22'  0"  E.,  surface  temperature  51°"5,  bottom  temperature  34'''5,  and  were  captured  in 
the  trawl,  which  had  been  down  to  a  depth  of  2150  fiithoms.  They  are  all  of  large 
size,  but  some  are  incomplete.     The  dimensions  of  the  largest  are  as  follows  : —  ° 

Total  length, 
Breadth  at  oiDcn  end. 
Breadth  at  widest  point, 

„  closed  end, 

Diameter  of  common  cloacal  aperture, 
Thickness  of  colony  (from  outside  to  inside), 

1  Systeme  des  Ascidies,  p.  207. 

-  One  of  the  fragments,  however,  must  have  belonged  to  a  much  larger  specimen,  as  it  is  7  cm.  in  breadth,  and  has 
the  common  cloacal  aperture  4'5  cm.  iu  diameter. 
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All  these  specimens  from  the  Antarctic  belong  to  Saviguy's  first  variety  (var.  a), 
being  of  a  yellowish  brown  colour  and  of  large  size,  and  having  the  processes  short. 
The  condition  of  the  diaphragm  varies  greatly  (see  PI.  11.  fig.  4,  and  compare  with 
fig.  1).  In  the  specimen  measured  the  diaphragm  is  of  consideral  )le  breadth,  leaving 
only  a  small  aperture  1  cm.  across.  In  the  large  fragment,  on  the  other  hand,  there  is 
practically  no  diaphragm,  the  lumen  of  the  common  cloaca  being  very  little  reduced  at 
its  opening.  In  one  or  two  specimens  the  diaphragm  is  turned  outwards,  so  that  its 
free  edge  points  away  from  the  opening  in  place  of  across  it.  There  can  be  no  doubt 
as  to  the  contractility  of  the  diaphragm,  although  several  of  the  older  observers 
evidently  considered  it  as  an  inert  cartilaginous  immoveable  prolongation  of  the  test. 
Bennet  in  1837  described  it  as  being  moveable  in  the  living  Pyrosoma ;  and  the  very 
various  conditions  in  which  it  is  found  in  different  specimens  would  certainly  lead  one 
to  believe  that  it  can  be  readily  contracted  and  dilated. 

The  diaphragm  is  a  prolongation  of  the  common  test,  and  is,  like  the  rest  of  the 
test  in  the  colony,  composed  of  a  gelatinous  or  cartilaginous  matrix,  in  which  numerous 
rounded,  fusiform,  and  stellate  test  cells  are  embedded.  It  is,  however,  penetrated  by 
a  large  number  of  closely  placed  tubes,  containing  muscle  fibres  in  their  walls.  These 
tubes  were  recognised  by  Huxley,  who  showed  them  to  be  prolongations  from  the  dorsal 
edges  of  the  bodies  of  the  Ascidiozooids ;  but  he  refers  to  them  as  stolons,  and  makes 
no  statement  in  regard  to  their  probable  function.  From  their  appearance,  structure, 
and  arrangement,  however,  they  evidently  correspond  to  the  tubular  retractor  muscles 
of  the  Ascidiozooids  found  in  the  test  of  many  colonies  of  the  Compound  Ascidians.^ 

These  muscular  tubes  in  the  diaphragm  of  Pyrosoma  are  closely  placed  (PI.  I. 
fig.  9),  and  run  from  the  end  of  the  colony  inwards  to  the  free  edge  of  the 
diaphragm.  Each  tube  when  highly  magnified  (300  diam.)  is  seen  to  have  its  wall 
formed  of  two  layers,  an  external  epithelial,  which  is  evidently  a  prolongation  of  the 
ectoderm  of  an  Ascidiozooid,  and  an  internal  muscular,  which  is  formed  of  a  layer  of 
unstriated  muscle  fibres  running  longitudinally  along  the  tube  (PI.  I.  fig.  10,  m.h.).  The 
contraction  of  these  muscle  fibres  would  draw  the  free  edge  of  the  diaphragm  outwards, 
and  so  enlarge  the  common  cloacal  aperture,  while  probably  the  elasticity  of  the  test- 
matrix  suffices  to  extend  the  diaphragm  when  the  muscles  relax. 

The  colour  of  the  specimens  from  the  Antarctic  varies  somewhat,  some  of  them  being 
distinctly  browner  than  others.  The  brown  tint  is  caused  by  numerous  masses  of 
reddish-brown  pigment  cells  which  are  scattered  over  the  surface  of  the  viscera.  It  is 
not  due  to  food,  or  to  any  brown  substance  lying  in  the  branchial  sac,  as  described  by 
Savigny.  On  cutting  a  section  of  the  brownest  colony  in  the  collection  the  colour  is 
distinctly  seen  to  be  confined  to  the  deeper  layer  of  the  colony  where  the  alimentary 
and   reproductive  viscera  of  the  Ascidiozooids  are  placed,  and  on  dissecting  out  an 

'  See  this  Report,  Part  II. 
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Ascidiozooid  the  pigment  masses  scattered  over  the  surface  of  tlie  organs  arc  very  con- 
spicuous. 

In  all  these  specimens  from  the  Antarctic,  the  processes  on  the  outside  of  the  colony 
are  few  in  number  and  are  very  irregularly  distributed.  In  the  most  crowded  spot 
there  are  only  about  three  processes  in  a  square  centimetre,  and  on  an  average  there  is 
probably  not  so  much  as  one  process  in  a  square  centimetre,  while  in  several  of  the 
colonies  there  are  tracts  of  from  5  to  10  cm.  in  extent  on  which  no  processes  are  present. 
The  processes  are  mostly  about  4  or  5  mm.  in  length.  They  are  conical  in  their  basal 
part,  with  the  branchial  aperture  at  the  apex  of  the  cone,  and  having  the  terminal  [lart 
I  )f  the  process  extending  outwards  on  the  dorsal  edge  of  the  branchial  aperture.  This 
terminal  part  of  the  process  is  flattened  and  expanded  so  as  in  some  cases  to  approacli 
the  lanceolate  form  described  by  Savigny  and  Lesueur.  It  is  also  grooved  along  the 
side  next  to  the  branchial  aperture  (PI.  I.  fig.  8). 

A  small  colony  obtained  at  Station  204,  off  the  Philippine  Islands,  is  also  proljably 
referable  to  this  species,  but  it  is  young,  and  the  colony  has  not  the  usual  shape  (see 
p.  34). 

Two  small  colonies,  collected  on  September  10,  1873,  off  the  coast  of  Brazil  (see 
p.  34),  and  the  large  decayed  specimen  from  Station  IGO  (see  p.  34),  may  also  possibly 
belong  to  this  species. 

Pyrosoma  sjjinosum,  n.  sp.  (PI.  II.  tigs.  0-15). 

External  Ap2iearance. — Shape,  unknown.  Size,  over  4  feet  in  length.  f*olour, 
yellowish  gre)^  semi-transparent. 

Ascidiozooids  large,  conspicuous.  No  large  projections  from  the  outer  surface  of  the 
colony. 

Test  gelatinous,  transparent.  Covered  on  tlie  outer  surface  with  .small  sharp- 
pointed  spines.     Inner  surface  smooth  and  glistening. 

Mantle  with  a  well-developed  muscular  system  over  the  thoracic  region  of  the  Iwdy. 

Branchial  Sac  large,  vessels  very  numerous, 

Dorscd  Languets  more  than  eight. 

Localities.— {I.)  June  25,  1873;  Station  G9  ;  lat.  38°  23'  0"  N.,  long.  37"  21' 
0"  W.  ;  depth,  2200  fathoms;  surf.  temp.  71°,  bottom  temp.  36°-2. 

(2.)  October  11,  1873  ;  Station  133  ;  lat.  35°  41'  0"  S.,  long.  20°  55'  0"  W. ;  deptli, 
1900  fathoms;  surf.  temp.  58°,  bottom  temp.  35°-4. 


This  is  the  largest  kind  of  Pyrosoma  known,  and  although  I  have  only  had  some 
fragments  of  colonies  to  examine,  I  have  no  hesitation  in  forming  a  new  species  for  it. 
At  Station   133  in  the  South  Atlantic,   400  miles  west  of  Inaccessible  Island,  a 
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fragment  of  a  large  Pyrosoma  came  up  iu  the  trawl,  which  had  been  down  to  a 
depth  of  1900  fathoms.  The  specimen  may  have  been  captured  at  any  jaoint  during 
the  ascent  of  the  trawl. 

At  Station  69  in  the  North  Atlantic,  a  large  Pyrosoma,  which  is  recorded  in  Mr. 
Murray's  note-book  as  having  measured,  when  living,  4  feet  2  inches  in  length  and  9 
inches  in  breadth,  was  captured  by  means  of  the  trawl  let  down  to  2200  fathoms. 
This  magnificent  sjaecimen  was  not  preserved  entire.  A  few  small  pieces  were  put  in 
absolute  alcohol  and  in  picric  acid,  and  that  is  the  material  I  have  examined. 

Professor  Moseley '  writes  of  this  specimen  as  follows:  "A  giant  Pyrosoma  was 
caught  by  us  in  the  deep-sea  trawl.  It  was  like  a  great  sac,  with  its  walls  of  jelly 
about  an  inch  in  thickness.  It  was  4  feet  in  leno;th  and  10  inches  in  diameter. 
When  a  Pyrosoma  is  stimulated  b}'  having  its  sur&ce  touched,  the  phosphorescent 
light  breaks  out  at  first  at  the  spot  stimulated,  and  then  spreads  over  the  surface  of  the 
colony  as  the  stimulus  is  transmitted  to  the  surrounding  animals.  I  wrote  my  name 
with  my  finger  on  the  surface  of  the  giant  Pyrosoma  as  it  lay  on  deck  in  a  tub  at 
night,  and  my  name  came  out  in  a  few  seconds  in  letters  of  fire." 

These  various  fragments  (from  Stations  G9  and  133)  appear  to  belong  to  the  same 
species. 

Tiie  exact  shape  of  the  colony  and  the  condition  of  the  common  cloacal  aperture 
are  unknown,  but  the  appearance  of  the  outside  of  the  colony  is  very  characteristic. 
There  are,  at  least  in  the  fragments  preserved,  no  large  processes  from  the  outer 
surface  of  the  test,  such  as  are  known  in  the  other  species  of  Pyrosoma;  on  the  other 
hand,  a  large  number  of  closely-placed,  small,  sharp-pointed  spines  are  found  all  over 
the  outer  surface  of  the  colony  (PL  II.  fig.  9).  These  have  their  points  all  directed  one 
way,  towards  the  dorsal  edge  of  the  Ascidiozooids,  and  so  they  give  the  surface  of  the 
test  a  scaly  appearance,  quite  unlike  that  of  the  other  species  of  Pyrosoma.  As  none 
of  the  fragments  contain  either  the  closed  end  of  the  colony  or  the  common  cloacal 
aperture,  it  is  impossible  to  say  which  way  the  Ascidiozooids  are  arranged  in  the 
colony ;  but  if  they  are  placed  with  their  ventral  surfaces  towards  the  closed  end  of  the 
colony,  then,  as  in  moving  through  the  water  the  closed  end  goes  first,  the  spines 
placed  on  the  ventral  edges  of  the  Ascidiozooids  with  their  points  directed  dorsally  will 
no  doubt  be  of  service  as  a  protection  to  the  branchial  apertures  which  they  overhang 
(PI.  II.  fig.  10).  Besides  these  spines,  which  are  distinctly  related  to  the  Ascidio- 
zooids, there  are  also  smaller  ones  scattered  over  the  surface  of  the  test  between  the 
Ascidiozooids. 

The  test  is  very  soft  and  gelatinous,  although  thick ;  it  is  perfectly  transparent, 
and  the  yellowish  tint  of  the  colony  as  a  whole  is  due  to  the  Ascidiozooids,  which  are 
more  opaque  than  the  test.     The  Ascidiozooids  in  surface  view  occupy  rounded  areas 

^  Notes  by  a  Naturalist  on  the  Challenger.     Macmillan  &  Co.,  London,  1870,  p.  574. 
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about  3  mm.  in  diameter ;  they  are  arranged  with  considerable  regularity  in  rows,  the 
Ascidiozooids  in  adjacent  rows  alternating  wdth  one  another  (PI.  II.  fig.  11).  The  inner 
surface  of  the  test  next  to  the  common  cloaca  is  perfectly  smooth  and  glistening.  The 
atrial  apertures  of  the  Ascidiozooids  are  conspicuous  rounded  openings  up  to  1  mm.  in 
diameter  (PI.  II.  fig.  12).  The  thickness  of  the  colony,  from  the  outer  to  the  inner 
surface  of  the  test,  is  from  1  em.  to  1"2  cm.,  and  that  is,  of  course,  also  the  antero- 
posterior length  of  the  fully  developed  Ascidiozooids. 

The  fragment  preserved  in  picric  acid  has  both  the  branchial  and  atrial  apertures 
larger  and  more  conspicuous  than  in  the  spirit  specimens,  probably  because  the  picric 
acid  has  not  contracted  the  tissues  so  much.  The  atrial  apertures  are  especially  large, 
and  are  rounded  openings  with  no  lobes  (PI.  II.  fig.  12).  They  vary  from  about  I'S  mm. 
to  3  mm.  in  diameter,  and  are  arranged  with  considerable  regularity  in  alternating 
rows.  This  picric  acid  specimen  is  not,  however,  in  good  condition  for  histological 
examination.    The  small  fragments  preserved  in  alcohol  arc  much  better  in  this  respect. 

The  branchial  sac  is  very  large.  There  are  at  least  thirty  internal  longitudinal 
bars  on  each  side  of  the  endostyle,  and  over  fifty  transverse  vessels  on  each  side.  The 
ciliated  cells  of  the  transverse  vessels  are  large  and  distinct,  and  there  are  about  twelve 
cilia  on  each  cell  (PI.  II.  fig.  14).  The  meshes  formed  by  the  intersection  of  the 
transverse  vessels  and  internal  longitudinal  bars  are  elongated  transversely,  and  are 
about  two  to  three  times  as  long  as  they  are  wide. 

There  are  at  least  ten  long  narrow  languets  along  the  dorsal  edge  of  the  branchial 
sac.     In  other  respects  this  species  agrees  in  structure  with  Pyrosoma  giganteum. 

The  dorsal  tubercle  has  a  circular  aperture  which  leads,  l)y  means  of  a  bent  tube 
running  along  the  under  surfiice  of  the  ganglion,  to  a  triangular  subneural  gland 
(PI.  II.  fig.  13). 

The  testis  is  composed  of  a  large  number  of  caeca,  certainly  over  twenty  (PI.  II. 
fig.  15) ;  while  in  the  other  species  there  are  only  about  a  dozen  cseca. 

Undetermined  Specimens  of  Pyrosoma. 

The  following  specimens  of  Pyrosoma,  either  on  account  of  their  bad  state  of 
preservation,  or  because  of  their  being  very  young  colonies,  cannot  be  determined  as 
to  their  species  with  certainty. 

(1.)  A  very  young  Pyrosoma  colony  was  obtained  l)y  means  of  the  tow-net  on 
April  12,  1876,  Station  351  ;  North  Atlantic ;  lat.  9'  9'  0"  N.,  long.  16°  41'  0"  W.  ;  surf 
temp.  81°'8.  It  is  a  small  octagonal  plate  2  mm.  in  diameter  and  slightly  over  1  mm. 
in  thickness.  At  the  angles  the  test  is  produced  into  short,  pointed  spines,  and  there 
are  four  pale  yellow  Ascidiozooids  embedded  in  the  clear  test  (PI.  II.  figs.  1-4). 
When  examined  under  a  1-inch  objective  the  colony  presents  the  appearance  shown  in 
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PL  II.  fig.  4.  The  Ascidiozooids  are  closelj'  packed  together,  aud  all  lie  iu  the  same 
plane.  Each  is  rudely  triangular  in  shape,  with  the  base  external  and  the  apex 
towards  the  centre  of  the  colony.  Between  the  four  blunt  ajDices  a  sj)ace  is  left  in 
which  lie  the  young  buds.  The  branchial  aperture  of  each  Ascidiozooid  opens  upon  a 
Hat  area  of  test,  and  between  each  pair  of  Ascidiozooids  there  is  a  similar  flat  area  of 
test ;  thus  the  eight  flattened  sides  of  the  colony  are  formed  (PI.  II.  fig.  4).  At 
each  of  the  angles  of  the  octagon  the  test  is  prolonged  outwards  to  form  a  pair  of 
closely  placed  triangular  pointed  spines.  There  is  a  low  ridge  of  test  surrounding  each 
of  the  four  flattened  areas  upon  which  the  branchial  apertures  of  the  Ascidiozooids 
open,  and  from  these  ridges  shorter  triangular  spines  project  upwards  at  intervals. 
These  are  not  shown  in  PI.  II.  fig.  4,  which  represents  an  oj^tical  section. 

In  surface  views  of  the  closed  and  open  ends  of  the  colony  they  are  seen  to  diff'er  in 
shape  and  arrangement  of  spines  l^oth  from  one  another  and  from  the  middle  of  the 
colony  as  seen  in  optical  section.  The  closed  end  (PI.  II.  fig.  2)  is  rudely  quadrangular 
in  shape,  and  is  divided  into  four  nearly  equal  parts  by  ridges  springing  from  the 
middle  of  the  sides  and  meeting  in  the  centre.  Each  of  the  four  parts  bears  two 
pointed  projections  on  its  outer  end.  These  are  unequal  and  irregular  in  shape,  and 
in  one  case  only  one  spine  is  present. 

The  open  end  of  the  colony  (PI.  II.  fig.  3)  is  stellate  in  outline.  It  has  eight  points, 
four  of  which  are  rather  larger  than  the  intermediate  ones.  These  four  are  the  outer 
ends  of  the  triangular  areas  (Aj  to  A4)  in  which  the  Ascidiozooids  lie,  while  the  four 
smaller  points  are  the  outer  ends  of  the  regions  of  test  lying  between  the  Ascidio- 
zooids. Eight  ridges  of  test  run  inwards  from  the  reentrant  angles  between  these 
points,  and  so  divide  this  end  of  the  colony  into  eight  radially  disposed  bands.  In 
the  centre  is  placed  the  common  cloaca!  oj^ening,  which  is  still  small.  Its  edge  is 
crenated,  each  of  the  eight  ridges  forming  a  projection. 

The  Ascidiozooids  have  their  ventral  sides  turned  to  the  closed  end  of  the  colon}\ 
The  Ijranchial  sac  is  large.  Its  anterior  end  is  very  wide,  and  it  tapers  to  the  narrow 
posterior  end  (PI.  II.  fig.  4).  The  transverse  vessels  and  internal  longitudinal  bars  of 
the  branchial  sac,  the  si^hincter  muscle  of  the  branchial  aperture,  the  cndostyle,  the 
nerve-ganglion,  and  the  alimentary  canal,  are  all  well  formed ;  but  no  reproductive 
organs  are  visible.  It  is  iuterestins;  to  find  that  the  lara;e  ventral  tentacle  is  the 
only  one  of  the  circlet  that  has  made  its  appearance. 

At  the  posterior  end  of  each  Ascidiozooid  is  seen  a  small  bud  attached  to  a  short 
stolon  springing  from  the  body  wall  close  to  the  posterior  end  of  the  endostyle  (PI.  II. 
fig.  4).  This  colony  is  evidently  very  young,  and  contains  only  the  first  four 
Ascidiozooids  formed  in  the  embryo.  From  the  arrangement  of  the  spines  and 
lidgcs  on  the  test  it  probabl)'  Ijclongs  to  the  same  species  as  the  young  colony  to 
be  described  next  (No.  2). 
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The  first  buds  formed  by  the  original  Ascidiozooids  of  the  colony  are  seen  from  tliis 
specimen  to  lie  neither  on  the  ventral  nor  on  the  dorsal  side  of  the  parents,  but  at  their 
posterior  ends.  These  first  buds,  as  may  be  seen  from  the  older  colony  described  below 
(see  PI.  II.  fig.  7),  along  with  four  others,  evidently  pass  as  they  grow  larger  to  tlie 
dorsal  side  of  the  parent  Ascidiozooids,  and  so  form  the  circle  of  young  Ascidiozooids 
surrounding  the  open  end  of  the  colony ;  while  the  buds  formed  later,  the  third  and 
succeeding  series,  take  up  their  position  on  the  ventral  side  of  the  parent,  and  become 
the  Ascidiozooids  at  the  closed  end  of  the  colony. 

(2.)  A  very  young  colony  (PI.  II.  fig.  5),  labelled  "  Surface,  South  Atlantic,"  like  tlie 
last  cannot  be  referred  to  its  species  because  of  its  immature  condition.  It  measures 
6  mm.  in  length  and  about  5  mm.  in  breadth.  It  is  nearly  solid,  the  central  common 
cloaca  being  very  small,  and  its  terminal  opening  also  minute.  There  are  sixteen 
Ascidiozooids  arranged  with  perfect  regularity  (PL  II.  fig.  7).  Four  large  ones  occupy 
the  middle  of  the  colony,  eight  smaller  are  placed  round  the  common  cloacal  aperture, 
while  four  still  smaller  occupy  the  closed  end  of  the  colony.  The  large  central  ones  are 
probably  the  four  original  Ascidiozooids  formed  from  the  eml^ryo,  and  they  have 
evidently  produced  each  two  Ascidiozooids  on  their  dorsal  sides,  thus  accounting  for 
the  eight  round  the  cloacal  aperture,  and  then  each  one  Ascidiozooid  on  their  ventral 
sides,  these  being  the  four  small  ones  at  the  closed  end  of  the  colony.  The  large 
Ascidiozooids  are  short  bodied,  wide  dorso-ventrally,  and  narrow  from  side  to  side. 
The  three  rows  of  Ascidiozooids  alternate  with  one  another  most  regularly.  If  the 
colony  be  so  placed  that  the  four  large  Ascidiozooids  point  north,  south,  east,  and 
west,  then  the  four  smallest  will  be  north-east,  south-east,  south-west,  and  north-west, 
while  the  eight  others  will  be,  a  pair  between  north  and  east,  a  pair  between  east  and 
south,  a  pair  between  south  and  west,  and  the  last  pair  between  west  and  north  (see 
PI.  II.  fig.  6,  which  represents  a  diagrammatic  view  from  the  closed  end  of  the  colony 
with  all  the  Ascidiozooids  shown). 

The  surface  of  the  colony  is  very  irregular.  The  test  is  raised  up  to  form  a  number 
of  conical  sharp-pointed  processes  (PL  II.  figs.  5  and  7).  There  are  a  series  of  these 
around  the  common  cloacal  aperture,  and  others  at  regular  inteiwals  over  the  surface  of 
the  colony.  They  do  not  correspond  in  number  or  position  to  the  Ascidiozooids,  but 
are  placed  here  and  there  upon  ridges  of  the  test  which  mark  out  the  surface  of 
the  colony  into  areas,  each  of  which  is  occupied  by  an  Ascidiozooid.  The  branchial 
apertures  are  therefore  placed  upon  smooth  regions  of  the  test  (PL  II.  fig.  7,  hi:). 

The  large  Ascidiozooids  are  in  a  condition  of  active  gemmation,  each  having  two  or 
three  J^oung  buds  attached  to  its  stolon.  These  l^uds  look  as  if  they  would  take  uj) 
their  position  between  their  parents  and  the  closed  end  of  the  colony. 

(.3.)  A  small  colony  obtained  off  the  coast  of  Africa  on  August  16,  1873  ;  Station  100  ; 
lat.  7°  1'  0"  N.,  long.  15°  55'  0"  AV. ;  surf.  temp.  79",  is  probably  Pyrosoma  atlanticum, 
Peron,  but  the  characters  are  not  yet  well  marked.     It  measures  2  "2  cm.  in  length  and 
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1'5  cm.  in  greatest  breadth.  The  short  colony  is  nearly  cylindrical,  with  the  closed 
end  rounded.  The  common  cloacal  aperture  is  very  small.  The  processes  on  the  out- 
side of  the  colony  are  still  very  short,  and  are  simply  conical  or  hemispherical.  The 
Ascidiozooids  are  small,  a  large  number  of  them  ajDpearing  to  be  still  immature. 

(4.)  A  small  colony  obtained  at  Station  204,  off  the  Philippine  Islands,  November  2, 
1874,  lat.  12°  43'  0"  N.,  long.  122°  10'  0"  E. ;  depth,  100-115  fathoms  ;  surf  temp.  84°, 
is  very  probably  referable  to  Pyrosoma  giganteum,  but  has  not  the  cylindrical  shape 
usual  in  that  species.  It  is  a  little  over  3  cm.  in  length  and  1'5  cm.  in  breadth  at  the 
Ijroadest  point,  which  is  near  the  middle ;  from  this  point  it  tapers  towards  both  ends. 
The  common  cloacal  aperture  is  large.  The  processes  on  the  outside  of  the  test  are 
prominent,  some  of  them  being  especially  large.  These  have  the  flattened  lanceolate 
extremities  characteristic  of  the  species. 

(5.)  One  specimen  and  half  a  dozen  fragments  of  Pyrosoma  colonies  were  found  at 
Station  160,  March  13,  1874,  lat.  42°  42'  0"  S.,  long.  134°  10'  0"  E. ;  surf  temp.  55°, 
bottom  temp.  33°'9,  in  the  trawl,  which  had  come  up  from  a  depth  of  2600  fathoms. 
The  complete  colony  is  27  cm.  in  length  and  2  cm.  in  breadth.  It  scarcely  tapers,  and 
has  a  well-marked  sphincter.  It  may  possibly  belong  to  Pyrosoma  giganteum ;  but  it 
is  in  such  a  decayed  condition,  the  w^hole  surface  of  the  colony  being  ragged,  and  the 
Ascidiozooids  indistinguishable,  that  the  species  cannot  be  determined  with  certainty. 
The  fragments  found  at  the  same  locality  are  in  an  equally  bad  state,  and  none  of  them 
even  indicate  the  size  and  shape  of  the  colonies  they  belonged  to.  Probably  all  of  these 
were  dead  and  decayed  specimens  when  they  were  captured. 

(6.)  Two  small  colonies  obtained  on  September  10,  1873;  Station  122;  off  the 
coast  of  Brazil;  lat.  9°  10'  0"  S.,  long.  34°  49'  0"  W.  ;  surf  temp.  77°-5,  may  possibly 
belong  to  Pyrosoma  giganteum,  Lesueur,  but  the  characters  are  not  well  marked. 
They  measure  respectively  2 '5  and  1'8  cm.  in  length,  and  are  both  1  cm.  in  breadth. 
The  Ascidiozooids  in  both  are  rather  large,  and  the  processes  on  the  outside  of  the 
colony  are  rather  prominent  in  the  larger  specimen. 

(7.)  Four  small  colonies  collected  on  the  surface  of  the  West  Pacific  Ocean,  north  of 
the  Admiralty  Islands,  on  March  16,  1875  ;  Station  222  ;  lat.  2°  15'  0"  N.,  long.  146° 
16'  0"  E.  ;  surf  temp.  82°"8,  may  possibly  be  Pyrosoma  elegans,  Lesueur,  but  are  not 
fully  enough  developed  to  be  referred  with  certainty  to  their  species ;  they  present 
some  points  of  interest.     Their  dimensions  are  as  follows  : — 

A.  B.  C.  D. 

Length,  .  .  .  .  1-3  cm.       1'5  cm.       1'7  cm.       IS  cm. 

Greatest  breadth,       .  .  .  TO  cm.       1-0  cm.       0-7  cm.       0-9  cm. 

In  all  of  them  the  Ascidiozooids  are  large  and  conspicuous,  and  in  one  (specimen  B) 
they  project  from  the  surface  of  the  colony  in  the  form  of  short  truncated  cones,  from 
1  to  nearly  2  mm.  in  length  (PI.  II.  fig.  8).  There  are  no  projections  from  the  surface 
of  the  test  beyond  those  formed   by  the  Ascidiozooids.      At  the  closed  end  of  this 
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colony  the  four  terminal  Ascidiozooids  are  very  distinct,  and  form  a  row  by  tliemsclves 
(PL  II.  fig.  8,  1,  2, 3, 4).  This  was  given  by  Lesueur  as  one  of  the  characters  of  his  spccdes 
Pyrosoma  elegans,  but  Savigny  declares  that  with  care  it  may  be  made  out  in  specimens  of 
Pyrosoma  giganteum  also.     I  have  never  seen  it  so  distinct  as  in  the  present  specimen. 

In  the  other  three  colonies  the  Ascidiozooids  are  not  so  prominent  as  in  the  case  of 
the  specimen  just  described,  but  here  and  there  one  is  found  on  a  conical  eminence, 
or  forming  a  projection  on  the  surface ;  so  they  probably  all  belong  to  one  species, 
and  sj)ecimen  B  is  more  inflated  than  the  other  three.  lu  all  these  colonies,  but 
especially  in  C  and  D,  the  Ascidiozooids  are  arranged  with  regularity  in  transverse  rows. 
There  are  from  seven  to  nine  rows  in  each  colony,  and  the  rows  are  most  closely  placed 
at  the  open  end  of  the  colony,  where  also  all  the  young  Ascidiozooids  are  situated. 
This  arrangement  of  the  Ascidiozooids  of  the  colony  in  regular  series  or  verticils  is  the 
chief  character  distinguishing  Pyrosoma  elegans,  Lesueur,  from  the  other  species,  and 
possibly  these  colonies  may  be  young  specimens  of  that  species.  On  the  other  hand, 
the  regularity  of  arrangement  may  merely  be  due  to  the  fact  that  they  are  still  fairly 
young  colonies  in  which  there  has  not  yet  been  time  for  the  Ascidiozooids  to  l^econK; 
irregularly  scattered. 

(8.)  A  small  colony,  from  Station  170,  July  14,  1874  ;  lat.  29°  55'  0"  S.,  long.  178' 
14'  0"  W.  ;  520  fathoms;  surf.  temp.  65°,  bottom  temp.  43°,  is  in  such  a  bad  state  of 
preservation  that  nothing  can  be  made  out  from  it  except  that  it  is  a  Pyrosoma.  It  is 
1  cm.  in  length  and  about  6  mm.  in  greatest  breadth. 

(9.)  A  small  colony  collected  on  the  surface  of  the  Pacific  Ocean  on  April  5,  1875  ; 
Station  280  ;  lat.  26°  29'  0"  N.,  long.  137°  57'  0"  E.  ;  surf.  temp.  68°-5,  resembles 
specimen  B,  described  above  under  (7),  and  may  also  possibly  be  referable  to  Pyrosoma 
elegans,  Lesueur.  It,  however,  consists  of  the  test  of  the  colony  only  ;  the  Ascidiozooids 
have  entirely  disappeared,  although  the  projections  they  formed  on  the  surface  of  the 
colony  are  still  visible.  Probably  the  specimen  was  a  dead  and  decayed  one  when 
collected.  It  measures  1'3  cm.  in  length  and  10  cm.  in  greatest  breadth.  The  common 
cloacal  aperture  is  exceedingly  small,  being  only  1  mm.  across. 

(10.)  Two  young  colonies  were  collected  on  the  surface  of  the  Pacific  in  March 
1875.  They  were  mounted  as  microscopic  objects  during  the  expedition,  and  have 
become  so  transparent  that  almost  nothing  can  be  made  out  in  them.  The  one  is 
1  mm.  and  the  other  2  mm.  in  diameter.  The  smaller  has  four  Ascidiozooids  only. 
The  larger  appears  to  have  more,  but  I  cannot  make  them  out  with  any  certainty. 

(11.)  A  young  colony  was  collected  on  the  surface  of  the  Atlantic  on  April  13, 
1876  ;  Station  352  ;  lat.  10°  55'  0"  K,  long.  17°  46'  0"  W.  ;  surf.  temp.  l?"'?.  It  had 
been  mounted  like  the  last  specimens,  but  fortunately  was  stained  in  carmine  first. 
This  colony  is  apparently  slightly  older  than  the  one  obtained  on  April  12,  1876,  and 
described  above  (No.  1).  It  is  nearly  2  mm.  in  thickness,  and  has  four  Ascidiozooids ; 
the  tentacles  are,  however,  all  developed. 
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Order  II.  THALIACEA. 

The  Thaliacea  are  free-swimmiDg  pelagic  forms,  winch  may  be  either  simple  or 
compound,  and,  in  the  adult,  are  never  provided  with  a  tail  or  a  notochord. 

The  test  is  permanent,  and  may  be  either  well  developed  or  very  slight. 

The  musculature  of  the  mantle  is  in  the  form  of  more  or  less  complete  circular 
bands,  by  the  contraction  of  which  locomotion  is  effected. 

The  branchial  sac  has  either  two  large  or  many  small  apertures  (stigmata),  leading 
to  a  single  peribranchial  cavity  which  communicates  with  the  exterior  liy  the  atrial 
aperture. 

The  anus  opens  into  the  peribranchial  cavity. 

Alternation  of  generations  occurs  in  the  life-history,  and  may  be  complicated  by 
j)olymorphism. 

This  order  includes  all  the  pelagic  Tunicata,  with  the  exception  of  Pyrosoma  and 
the  Appendiculariidse.  It  seems  a  natural,  well-defined  group,  characterised  amongst 
the  free-swimming  forms  by  the  absence  of  a  tail  and  a  notochord  in  the  adult,  and  Ijy 
the  occurrence  of  alternation  of  generations  in  the  life-history.  Temporary  colonies 
may  be  formed  at  one  stage  in  the  life-history,  but  they  never  increase  in  size  by 
gemmation  from  the  Ascidiozooids,  which  eventually  separate  from  one  another.  This, 
along  with  the  alternation  of  generations,  distinguishes  the  Thaliacea  from  the  Ascidia3 
Salpiformes,  and  the  absence  of  a  tail  and  notochord  separates  them  from  the  Larvacea. 

The  Thaliacea  may  be  divided  into  two  groups,  the  Cyclomyaria  and  the 
Hemimyaeia. 

Suborder  I.   CYCLOMYAEIA. 

Free-swimming  pelagic  forms  which  exhibit  alternation  of  generations  in  their  life- 
history,  but  never  form  permanent  colonies. 

The  body  is  cask-shaped,  with  the  branchial  and  atrial  apertures  at  the  opposite  ends. 

The  test  is  more  or  less  well  developed. 

The  mantle  has  its  musculature  in  the  form  of  circular  bands  surrounding  the  body. 

The  branchial  sac  is  fairly  large,  occupying  the  anterior  half  or  more  of  the  body. 
Stigmata  are  usually  present  in  its  posterior  part  only.  The  peribranchial  cavity  is 
mainly  posterior  to  the  branchial  sac. 

The  alimentary  canal  is  jjlaced  close  to  the  posterior  end  of  the  branchial  sac. 

Hermaphrodite  reproductive  organs  are  placed  ventrally  near  the  intestine. 

This  suborder  Avas  formed  by  Uljanin^  in  1884  for  the  reception  of  the  single  family 
'  Fauna  und  Flora  des  Golfes  von  Neapel,  Monogr.  x.,  Doliolum.    Leipzig,  1884. 
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DoLiOLiD.E.  It  is  clearly  distinguished  from  the  second  suborder,  the  Hemimyariu,  by 
the  condition  of  the  muscle  bands  and  of  the  branchial  sac,  and  by  the  life-history. 
The  muscle  bands  are  complete  rings,  while  in  the  Hemimyaria  they  are  always  more 
or  less  incomplete.  The  branchial  sac  in  the  Cyclomyaria  has  always  a  distinct  cavity, 
and  communicates  with  the  peribranchial  cavity  only  by  small  slits  or  stigmata.  The 
life-history  is  also  very  characteristic,  as  the  sexual  generation  in  the  Cyclomyaria  is 
always  polymorphous,  while  in  the  Hemimyaria  it  consists  of  one  form  only. 

Family  Doliolid.e. 

Body  free,  more  or  less  barrel-shaped ;  branchial  and  atrial  apertures  terminal, 

lobed. 
Test  rather  slightly  developed. 
Mantle  containing  transverse  muscle  bands,  which  form  hoops  surrounding  the 

body. 
Branchial  Sac  well  developed.     Stigmata  not  numerous,  generally  placed  far 

back. 
Dorsal  Lamina  and  Tentacles  absent. 

Alimentary  Canal  at  the  posterior  end  of  the  branchial  sac. 
Bejjroductivc  Organs  hermaphrodite.. 
Gemmation  takes  place. 
Life-History  complicated  by  alternation  of  generations  and  polymorphism. 

This  family  contains  two  genera  :  Doliolum,  Quoy  and  Gaimard,  and  Anchinia, 
Eschscholtz  (and  later,  C.  Vogt).  It  was  first  formed  as  a  family  by  Keferstein  ^  in 
1862,  and  since  then  it  has  always  been  placed  in  its  present  position  along  with  the 
Salpidae  in  the  group  Thaliacea. 

The  genus  Doliolum  is  well  represented  in  the  Challenger  collection,  but  no  speci- 
mens referable  to  the  genus  Anchinia  were  obtained. 


o^ 


Genus  Doliolum,  Quoy  and  Gaimard. 

Body  always  more  or  less  barrel-shaped,  not  attached,  and  never  forming  a 
colony.  Branchial  aperture  at  the  anterior  end,  atrial  at  the  posterior,  both 
surrounded  by  lobes. 

Test  very  thin,  containing  no  test  cells. 

Mantle  containing  well-developed,  transversely-arranged  muscle  bands,  which  in 
the  fully-developed  sexual  animal  are  always  eight  in  number.  They  sur- 
round the  body  like  hoops. 

'  Bronn's  Klass.  u.  Ord.  d.  Thierreichs,  Bd.  iii.  p.  216. 
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Branchial  Sac  usually  of  moderate  size,  occupying  the  anterior  lialf  or  three- 
quarters  of  the  body.  Its  wall  contains  transverse  and  fine  longitudinal 
vessels,  separated  by  stigmata,  but  no  internal  longitudinal  bars,  and  it  is 
never  folded.  The  stigmata  are  placed  transversely,  and  vary  in  number 
from  five  to  fifty  or  more  on  each  side  of  the  sac. 

Dorsal  Lamina  and  Tentacles  absent. 

Nerve  Ganglion  placed  in  the  median  dorsal  line,  a  little  anterior  to  the  middle 
of  the  bod}',  and  Ijetween  the  third  and  fourth  muscle  bands. 

Dorsal  Tubercle  placed  some  distance  in  front  of  the  nerve  ganglion,  and  sur- 
rounded by  the  spii-ally- coiled  dorsal  ends  of  the  peripharyngeal  bands. 

Alimentary  Canal  placed  ventrally,  behind  the  branchial  sac. 

Reproductive  Organs  ventral,  opening  into  peribranchial  cavity  near  to  anus. 
A  tailed  larva  is  formed. 

This  genus  was  formed  in  1835  by  Quoy  and  Gaimard'  for  the  reception  of  two 
species  of  pelagic  Tunicates  which  were  found  near  the  islands  Amboina  and  Vanikoro, 
in  the  Bauda  Sea,  during  the  voyage  of  the  "  Astrolabe "  round  the  world,  under 
Dumont  d'Urville.  The  name  Doliolum  had,  however,  been  applied  twelve  years  before 
by  Otto "  to  the  gelatinous  "  Haus  "  of  the  crustacean  Phronima  sedentaria.  But  as 
that  object  is  merely  a  part  of  the  test  of  a  dead  Tunicate,  the  specific  names  employed 
by  Otto  and  Delle  Chiaje,  and  the  generic  name  Doliolum  as  applied  to  the  Phronima 
covering,  must  lajDse,  and  therefore  there  need  be  no  difficulty  in  retaining  that  name 
in  the  sense  in  which  it  was  used  by  Quoy  and  Gaimard. 

Quoy  and  Gaimard  described  and  figured  little  more  than  the  external  appearance 
of  their  two  forms  of  Doliolum.  They  placed  the  genus  correctly  enough  near  Salpa 
amongst  the  pelagic  Tunicata,  and  they  characterised  it  by  its  barrel-like  form,  its 
terminal  apertures,  its  encircling  muscle  bands  (which,  however,  they  mistook  for 
vessels),  and  its  internal  branchia  (the  anatomy  of  which  they  seem  to  have  quite 
misunderstood)'.  The  two  species  they  describe  are  Doliolum  denticidatum  and 
Doliolum  caudatum,  the  latter  being  undoubtedly  a  "nurse"  form  or  blastozooid. 
They  add  nothing  further  in  regard  to  the  internal  structure  of  the  animals,  and  the 
short  descriptions  and  the  figures  are  scarcely  sufficient  to  determine  the  species,  beyond 
showing  that  their  Doliolum  denticulatum  is  one  of  the  species  with  a  long  branchial 
sac  and  numerous  stigmata. 

The  first  detailed  account  of  the  structure  of  the  genus  Doliolum  was  given  by 
Huxley^  in  1851,  when  he  described  under  the  name  of  Doliolum  denticulatum,  Quoy 

1  Voyage  de  1' Astrolabe,  Zool.  torn.  iii.  p.  599. 

2  Beschr.  ein.  neii.  Moll.  u.  Zooph.,  Acad.  Cces.  Leop.,  Nova  Acta,  Bd.  xi.  pt.  2,  p.  313. 
^  Remarks  upon  Appendioularia  and  Doliolum,  Phil.  Trans.  1851,  part  ii.  p.  599. 
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and  Gaimard,  a  species  taken  by  himself  in  the  South  Pacific,  between  Sydney  and 
New  Zealand,  during  the  voyage  of  the  "Rattlesnake."  Whether  this  species  was 
actually  the  same  as  that  found  by  the  "  Astrolabe  "  it  is  impossible  to  decide  now  on 
account  of  the  deficiencies  in  Quoy  and  Gaimard's  description ;  Ijut  as  Huxley  was 
satisfied  as  to  their  identity,  and  has  given  us  a  full  description,  with  figures,  of  his 
specimens,  it  seems  best  to  adopt  that  description  as  applying  to  the  species  Doliolwn 
denticulatnm,  Quoy  and  Gaimard.  Uljanin,^  however,  while  considering  that  Quoy 
and  Gaimard's  species  cannot  now  be  determined,  refers  Huxley's  Doliolwn  denticulatuni 
to  a  new  species  Doliolum  gegenbauri,  which  he  describes  afresh  (1884).  This  is 
surely  unnecessary.  Even  if  it  be  admitted  that  Quoy  and  Gaimard's  species  can 
never  be  determined  positively,  and  must  therefore  lapse,  yet  Doliolum  denticulatum, 
Huxley  (1851),  must  take  precedence  over  Doliolum  gegenbauri,  Uljanin  (1884),  and 
therefore  the  only  change  necessary  is  to  substitute  Huxley's  name  for  Quoy  and 
Gaimard's  as  the  authority  for  the  species. 

In  1852,  Krohn's^  paper  dealing  with  the  Mediterranean  species  of  the  genus  gave 
for  the  first  time  an  account  of  some  observations  on  the  complicated  process  of  repro- 
duction and  life-history.  Although  Krohn's  account  was  in  some  respects  erroneous, 
still  he  was  the  pioneer  in  regard  to  this  diflicult  subject.  He  found  the  tailed  larva, 
and  he  first  pointed  out  that  there  was  an  alternation  of  generations,  and  recognised 
some  of  the  leading  stages  in  the  life-history.  Gegenbaur's^  observations  about  the 
same  time  still  further  elucidated  the  matter,  and  both  authors  added  considerably  to 
the  knowledge  of  the  different  forms  of  Doliolum  present  in  the  Mediterranean. 
Leuckart's*  paper  on  Salpas  and  allied  forms,  and  Keferstein  and  Ehlers''*  memoir 
on  Doliolum,  added  considerably  to  the  knowledge  both  of  the  structure  and  of  the 
embryology  of  the  genus. 

The  condition  of  the  knowledge  of  species  at  that  time  (1861)  was  as  follows  ; — 
Krohn  had  described  four  new  species,  Doliolum  ehrenhergii  (which  he  identified 
with  Doliolum  denticidatum,  Quoy  and  Gaimard.  He  changed  the  specific  name, 
because  he  found  that  the  denticulation  was  common  to  various  species.  This  is  not 
the  same  species  as  Huxley's  Doliolum  denticulatum),  Doliolum,  miilleri,  Doliolum 
nordmanni,  and  Doliolum  troschelii.  The  last  two  are,  however,  "  nurse  "  or  immature 
forms  (blastozooids  belonging  to  Doliolum  miilleri),  with  nine  muscle  bands  and  a 
dorsal  outgrowth;  so  that  only  two  good  species  were  added,  Doliolum  ehrenhergii, 
Krohn,  and  Doliolum  miilleri,  Krohn.     Gegenbaur  investigated,  in  addition  to  Krohn's 

'  Fauna  und  Flora  des  Golfes  von  Neapel,  Monogr.  x.  Doliolum,  p.  134,  Leipzig,  1884. 

-  Ueber  die  Gattung  Doliolum,  &c.,  Arch.f.  Nalurgesch.,  Jahrg.  18,  Bd.  i.  p.  53. 

^  Ueber  die  Entwiokluiig  von  Doliolum,  Zcilschr.f.  iriss.  Zool.,  Bd.  v.  p.  13,  18u4 ;  and  also  Bd.  vii.  p.  283,  185C. 

*  Zoologisohe  Untersuchungen,  Heft  ii.,  Giessen,  1854. 

•''  Zoologische  Beitriige,  Heft  iii.  p.  53,  Leipzig,  18G1. 


40  THE  VOYAGE  OF  H.M.S.   CHALLENGER. 

species,  a  tliird,  ■\vhich,  however,  he  did  not  name.  It  has  since  been  described  by 
Grobben  ^  as  Doliolum  rarum.  Keferstein  and  Ehlers  added  no  new  species  to  the 
list,  but  erroneously  regarded  the  Doliolum  ehrenhergii  of  the  Mediterranean,  which 
they  investigated,  as  being  Doliolum  denticulatum. 

For  a  long  period  subsequent  to  Keferstein  and  Ehlers'  work  no  further  investi- 
gations were  made  upon  Doliolum.  More  recently,  Fol,  Grobben,  Uljanin,  and  others 
have  by  their  important  observations  done  much  to  complete  our  knowledge  of  the 
structure  and  development  of  the  various  species,  and  to  work  out  the  details  of  the 
complicated  life-history  which  is  now  known,  thanks  mainly  to  the  investigations  of 
Grobben^  and  of  Uljanin,"  to  be  as  follows  : — 

The  embryo  becomes  a  tailed  larva  which  develops  into  an  asexual  form  known  as 
the  "  Nurse  "  ("  Amme  "),  which  I  propose  should  be  named  Blastozooid.  This  asexual 
form  is  characterised  by  having  nine  muscle  bands  round  the  body,  the  stigmata 
few  in  number  and  confined  to  the  posterior  end  of  the  branchial  sac,  an  auditory  organ 
on  the  left  side  of  the  body,  a  ventrally-placed  gemmiparous  stolon  close  to  the  heart, 
and  by  the  possession  of  a  dorsal  outgrowth  from  the  body  which  is  directed  back- 
wards (PI.  III.  fig.  9).  The  young  buds  formed  on  the  ventral  stolon  migrate  across 
the  body,  and  become  attached  to  the  dorsal  outgrowth  in  three  rows,  a  median  and 
two  lateral,  and  then  proceed  to  develop  into  the  members  of  the  second  generation, 
the  blastozooid  which  produced  them  being  the  first. 

The  second  or  sexual  generation  is  polymorphous,  and  includes  three  distinct  forms, 
which  are  known  as  nutritive  forms,  foster  forms,  and  reproductive  forms.  For  these  I 
propose  the  names  Gastrozooid,  Phorozooid,  and  Gonozooid  respectively.  The  nutritive 
forms  (gastrozooids)  are  produced  from  the  lateral  buds.  They  remain  attached  to  the 
dorsal  outgrowth  of  the  body  of  the  nurse,  and  serve  to  supply  it  with  nutriment. 
They  differ  consideraljly  in  appearance  from  the  other  forms  of  Doliolum,  and  their 
reproductive  organs  remain  undeveloped.  The  foster  forms  (phorozooids)  have  the 
ordinary  barrel-shaped  body,  surrounded  by  eight  muscle  bands.  They  are  set  free  from 
the  nurse,  but  always  retain  as  a  ventral  outgrowth  the  remains  of  the  stalk  by  means 
of  which  they  were  formerly  attached.  On  this  ventral  outgrowth  develop  the  buds 
which  produce  the  third  form  of  the  same  generation,  viz.  the  reproductive  animals. 
These  buds  of  the  reproductive  form  do  not  originate  on  the  ventral  outgrowth  of  the 
foster  forms,  but  are  derived  from  the  proliferation  of  the  original  buds  formed  on  the 
stolon  of  the  blastozooid,  and  therefore  belong  to  the  same  generation  as  the  foster 
forms  on  whose  bodies  they  afterwards  develop.  The  reproductive  forms  (gonozooids) 
are  very  like  the  foster  forms  in  appearance,  but  have  no  ventral  process.     Finally, 

1  Arleit.  d.  zoolog.  Iiixiil.  c.  Wiai,  Bd.  iv.  lift.  '2,  1882. 

-  Doliolum  und  sein  GeiioratioDSwecbsel,  &c.,  Arbeit.  J.  zoclor/.  Inst!/.  :.  Wiei),  Bd.  iv.  Hft.  1. 

^  Fauna  u.  Flora  d.  Golfes  v.  Neapcl,  Jlonogr.  x.,  Doliolum. 
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in  those  forms  the  reproductive  organs  become  fully  developed,  thus  completing  the 
life-history,  which  may  be  represented  diagrammatically  thus  : — 


Vrrcr 


Tailed  larva. 

I 

Nurse 

(Blastozooid). 

I 
Buds. 


-    1st  generation. 


Nutritive  forms 
(Gastrozooid.) 


Reproductive  forms 
(Gonozooid). 


Foster  forms 
(Pliorozooid). 


2nd  generation. 


The  structure  of  the  reproductive  form  (Gonozooid)  of  the   sexual  generation  is 
shown  in  the  accompanying  woodcut. 


Fig.  6.— Diagram  of  the  Gonozooid  of  Doliolum,  from  the  left  side. 

at.  atrial  aperture;  ai.l.  atrial  lobes;  at.m,  membrane  lining  pei'ibranchial  cavity;  by.  branchial  aperture;  brj. 
branchial  lobes;  hr.s.  branchial  sac;  d.t.  dorsal  tubercle;  emi.  endostyle  ;  h.  heart;  i.  intestine;  711.  mantle: 
m^ — 7/1^,  muscle  bands  ;  n.  nerve  ;  ii.g.  nerve  ganglion  ;  or.  ovary  ;  p.br.  peribranchial  cavity ;  p.p.  peripharyngeal 
band;  s.o.  sense  organs;  i.  test;  s.^/.  subneural  gland;  s(.  stomach;  Sf/.  stigmata ;  (fs.  testis;  r.  zona  prffibranchialis. 

The  body  is  of  a  regular  Imrrel-shape,  and  has  wide-open  branchial  and  atrial  aper- 
tures at  its  extremities.  These  are  surrounded  by  lobes.  The  test  is  a  very  delicate 
cuticular  layer  covering  the  surface  of  the  squamous  ectoderm.  The  mantle  has  a  well- 
developed  musculature  in  the  form  of  eight  muscle  bands  (Fig.  G,  Hi'  to  rii')  surrounding 
the  body.  The  first  and  eighth  of  these  act  as  branchial  and  atrial  sphincters,  while  all 
the  hoop-like  muscles  combine  in  causing  a  current  of  water  to  How  through  the 
branchial  and  peribranchial  cavities  in  such  a  way  as  to  propel  the  body  through 
the  water. 

The  branchial  sac  is  wide  anteriorly,  where  it  is  separated  from  the  combined 


(ZOOL.  CHALL.  EXP. — PART  LXXVI. — 1888.) 
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branchial  sipliou  and  prebrancliial  zone  (there  are  no  tentacles  to  form  the  usual 
boundary  between  those  two  regions)  by  the  peripharyngeal  bands,  and  tapers  slightly 
to  the  rounded  posterior  end,  which  is  placed  between  the  fifth  and  sixth  muscle  bands. 
The  stigmata  are  arranged  in  two  series  on  each  side  of  the  sac.  The  dorsal  series 
commences  at  tli^  third  muscle  band  and  extends  posteriorly  to  the  end  of  the  sac ; 
while  the  ventral  series  runs  from  the  fourth  band  anteriorly  to  beyond  the  fifth 
posteriorly,  where  it  joins  the  corresponding  series  of  the  other  side. 

The  endostyle  is  straight.  It  extends  from  between  the  second  and  third  to 
between  the  fourth  and  fifth  muscle  bauds  (Fig.  G,  end.).     There  are  no  dorsal  languets. 

The  nervous  system  consists  of  a  single  ganglion  placed  in  the  mantle  in  the  mid- 
dorsal  line  between  the  third  and  fourth  muscle  bands.  It  gives  off  distributory  nerves 
anteriorly  and  posteriorly.  The  sense  organs  consist  of  some  groups  of  modified 
epithelial  cells  in  which  nerves  end,  placed  upon  the  branchial  and  atrial  lobes.  In  the 
Blastozooid,  however,  there  is  in  addition  an  otocyst  placed  on  the  left  side  of  the 
body  between  the  third  and  fourth  muscle  bands,  and  the  ganglion  lies  l^etween  the 
fourth  and  fifth  muscle  bands. 

On  the  ventral  surface  of  the  ganglion  is  found  the  usual  subneural  gland,  with  a 
delicate  duct  which  runs  forward  to  open  into  the  prebranchial  zone  in  the  mid-dorsal 
line  by  means  of  a  funnel-shaped  cavity  richly  ciliated  internally  (Fig.  6,  d.t).  The 
rounded  opening  of  this  ciliated  funnel  is  surrounded  by  the  spirally-coiled  dorsal  ends 
of  the  peripharyngeal  bands. 

The  peribranchial  cavit)^  is  a  large  space  lying  posteriorly  to  the  branchial  sac, 
and  opening  externally  by  the  terminal  atrial  aperture.  It  has  an  anterior  lateral 
extension  on  each  side  of  the  branchial  sac  into  which  the  stigmata  open. 

The  alimentary  canal  is  curved  so  as  to  form  a  V'^'^li'^P^d  loop,  concave  dorsally, 
placed  at  the  posterior  end  of  the  branchial  sac,  and  occupying  the  ventral  part  of  the 
peribranchial  cavity.  The  cesophagus  is  a  short  wide  tulje  running  backwards  to  open 
into  the  rounded  stomach.  The  intestine  springs  from  the  posterior  end  of  the 
stomach,  and  rims  at  first  posteriorly  and  then  dorsally  to  open  into  the  peribranchial 
cavity  near  its  middle.  A  system  of  digestive  tiibules  ramifies  over  the  greater  part  of 
the  wall  of  the  intestine,  and  opens  by  a  duct  into  the  stomach. 

The  heart  is  placed  ventrally,  close  to  the  oesophageal  aperture.  The  hermaphrodite 
reproductive  organs  lie  ventrally,  and  open  into  the  peribranchial  cavity  close  to  the 
anus.  The  ovary  is  a  small  rounded  sac,  but  the  testis  is  a  greatly  elongated  tube  (see 
Fig.  6,  tes.),  which  varies  in  its  extent  and  shape  in  difi"erent  individuals  of  the  same 
species.'  When  fully  developed  it  may  extend  anteriorly  as  far  as  the  first  muscle 
band.     It  lies  at  the  left  side  of  the  body. 

In  Uljanin's  recent  monograph  on  the  genus  Doliolum  only  four  species  are 
recognised : — 

'  Sec  Trans.  Botj.  Soc.  Ediii.,  vol.  xxxii.  part  i.  pi.  xx.  figs,  (i-ll,  1S83. 
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(l.)  Doliolum  mulleri,  Krohn. 

(2.)  Doliolum  i-arum,  Grobben. 

(3.)  Doliolum  ehrenhergi,  Krolm. 

(4.)  Doliolum  gegcnbauri,  Uljanin. 

The  last-named  species  is  (according  to  Uljanin)  tlie  Doliolum  denticulatum  of 
Huxley,  while  Doliolum  denticulatum  and  Doliolum  caudatum  of  Quoy  and  Gaimard 
are  regarded  as  doubtful  species  which  cannot  be  identified.  As  I  have  already 
explained  above  (p.  39),  if  Quoy  and  Gaimard's  species  are  to  be  given  up  as  unre- 
cognisable and  pass  out  of  the  literature  of  science,  then  Huxley's  name,  Doliolum 
denticidatum,  has  priority  over  Uljanin's  ;  but  I  prefer  to  regard  Huxley's  species  and 
Quoy  and  Gaimard's  as  identical.  In  either  of  these  cases  Doliolum,  gegenhauri  would 
laj^se  as  being  an  unnecessary  synonym.  A  careful  comparison,  however,  of  the 
description  and  figures  of  Huxley  with  those  of  Uljanin  does  not  support  the  identity  of 
the  two  species  insisted  on  by  the  latter  author,  and  the  branchial  sacs  certainly  have 
very  different  relations  in  the  two  forms.  Consequently  ib  may  be  right  to  retain  the 
specific  name  gegenhauri  for  the  new  Mediterranean  species  described  by  Uljanin,  and 
having  the  arrangement  of  stigmata  shown  in  PI.  HI.  fig.  2. 

During  the  cruise  of  H.M.S.  "Triton"  in  the  summer  of  1882  in  the  North 
Atlantic,  Dr.  John  Murray  captured  in  the  tow-net  vast  numbers  (thousands  were 
preserved)  of  a  Doliolum  in  the  reproductive  stage,  which  I  described  fuUy,^-  and 
identified  doubtfully  with  Doliolum  dentimdatum,  Quoy  and  Gaimard,  after  pointing 
out  the  diflferences  existing  between  the  "Triton  "  specimens  and  the  species  described 
as  Doliolum  denticidatum  by  Huxley  and  by  Keferstein  -and  Ehlers.  I  have  now  no 
doubt  that  Keferstein  and  Ehlers'  species  was  distinct  from  Huxley's,  and  I  am  inclined 
to  regard  the  "  Triton  "  specimens  as  belonging  to  a  third  species,  distinct  from  both 
the  others,  which  may  be  appropriately  named  Doliolum  tritonis. 

The  Challenger  collection  contains  specimens  of  three  species  which  appear  to  be 
different  from  any  previously  described.  Of  these,  two  are  closely  related,  and  are 
evidently  not  far  distant  from  Doliolum  ehrenhergi ;  while  the  third  is  very  difi"erent, 
and  belongs  to  the  group  of  species  with  comparatively  few  stigmata  containing 
Doliolum  varum  and  Doliolum  mulleri. 

Altogether,  then,  nine  species  of  the  genus  may  now  be  distinguished  : — 

Doliolum  denticidatum,  Q.  and  G.  (and  Huxley). 

Doliolum  ehrenhergi,  Krohn. 

Doliolum  gegenhauri,  Uljanin. 

Doliolum  tritonis,  Herdman. 

Doliolum  ciffine,  n.  sp. 

Doliolum  challengeri,  n.  sp. 

Doliolum  mulleri,  Krohn. 

'  Ilcport  on  the  "Triton"  Tunicata,  Trart?.  Roy.  Soc.  Ediii.,  vol.  x.\xii.  part  i.  p.  90,  1883. 
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Doliolum  Tarum,  Grobben. 

Doliolum  krohni,  n.  sp. 
These  may  be  divided  into  two  sections  : — (l)  "With  numerous  stigmata  extending 
along  the  greater  part  of  the  lengtli  of  the  branchial  sac,  including  the  first  six  species ; 
and  (2)  with  only  a  few  stigmata  at  the  posterior  end  of  the  lirauchial  sac,  including 
the  remaining  three  species. 

Doliolum  denticulatum,  Quoy  and  Gaimard. 

Doliolum  denticulatum,  Quoy  and  Gaimard,  Voyage  de  I'Astrolabe,  Zoologie,  torn.  iii.  part  2,  p.  599, 

1835. 
Doliolum  denticulatum,  Q.  and  G.,  Huxley,  Phil.  Trans.  1851,  part  ii.  p.  595. 
Not  Doliolum  denticidatum,  Q.  and  G.,  Krohn,  Arch.  f.  Naturgesch.,  1852,  p.  57. 
Not  Doliolum  denticulatum,  Q.  and  G.,  Keferstein  and  Ehlers,  Zoologische  Beitriige,  p.  65,  1861. 
Not  Doliolum  denticulatum,  Q.  and  G.,  Grobben,  Arb.  zool.  Inst.  Wien,  Bd.  iv.  p.  55,  1882. 
Not  Doliolum  denticulatum,  Q.  and  G.,  Herdman,  Trans.  Koy.  Soc.  Edin.,  vol.  xxxii.  part  i.  p.  93,  1883. 

This  species,  the  oldest  member  of  the  genus,  was  found  in  1827  on  the  surface  of 
the  Pacific  Ocean,  near  the  islands  of  Yanikoro  and  Amboiua,  by  the  French  naturalists 
Quoy  and  Gaimard,  during  the  voyage  of  the  "  Astrolabe."  They  described  and  figured 
it  in  the  official  account  of  the  expedition  published  in  1835.  The  diagnosis  given  is 
as  follows  : — 

"  Doliolum,  corpore  minimo,  hyalino,  cyliudrico-ovato  subtruncato,  in  utroque  apice 
perforate,  antice  crenulato  ;  circulis  octonis  salientibus." 

The  short  description  which  follows  the  diagnosis  adds  nothing  of  importance,  but 
merely  shows  that  the  observers  mistook  the  branchial  sac  for  a  pair  of  plume-like 
internal  gills,  the  muscle  bands  for  vessels,  and  the  endostyle  for  an  aorta.  The  figures  ^ 
show  two  views  of  the  entire  animal,  a  representation  of  the  (svijaposed)  plume-like  gills, 
and  an  end  view  of  the  anterior  extremity.  There  appear  from  the  figures  to  have 
been  ten  branchial  lobes,  if  Quoy  and  Gaimard  are  correct  in  designating  the  end 
which  they  figure  with  denticulations  as  the  anterior.  The  position  of  the  endostyle 
in  relation  to  the  muscle  bands  would  rather  lead  to  the  oj)posite  conclusion,  but 
probably  it  is  represented  too  far  back  in  the  body.  The  second  species  of  Doliolum 
described  by  Quoy  and  Gaimard,  Doliolum  caudatum,  is  an  asexual  form  with  nine 
muscle  bands  and  a  well-marked  dorsal  outgrowth.  Possibly  it  is  the  Blastozooid 
belonging  to  the  present  species. 

During  the  voyage  of  H.M.S.  "  Eattlesnake  "  in  1849,  Huxley  found  specimens  of 
Doliolum  in  the  South  Pacific,  a  little  to  the  northward  of  Sydney,  N.S.W.,  between 
Sydney  and  New  Zealand,  and  in  consideralile  numbers  just  at  the  entrance  of  the  Bay 
of  Islands.  These  he  identified  with  the  species  Doliolum  denticidatum  described  by 
Quoy  and  Gaimard,  and  he  published  a  detailed  anatomical  account  with  figures  in  the 

1  Atlas,  MoUusques,  pi.  89,  figs.  25-28. 
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Philosophical  Transactions  for  1851,  and  it  is  to  that  account  we  must  go  for  informa- 
tion as  to  the  characters  of  the  present  species. 

Huxley  represents  the  branchial  aperture  as  surrounded  l)y  about  nine  rounded 
denticulations,  while  the  atrial  has  a  larger  number  of  narrower  and  more  pointed 
processes.  The  endostyle  commences  anteriorly  a  little  behind  the  second  muscle 
band,  and  extends  back  nearly  to  the  fourth.^  The  stigmata  of  the  In-anchial  sac 
commence  dorsally  a  little  in  front  of  the  second  muscle  band,  and  extend  back  to 
about  the  sixth  ;  they  then  reach  forwards  ventrally  as  far  as  the  third  muscle  Itand, 
thus  overlapping  the  posterior  half  of  the  endostyle.  The  alimentary  canal  forms  a 
V-shaped  loop  between  the  fifth  and  seventh  muscle  bands.  The  intestine  appears  to 
curve  dorsally,  anteriorly,  and  to  the  right."^  The  testis  is  long  and  narrow  ;  it  lies  on 
the  left  side  ventrally,  and  extends  anteriorly  nearly  as  far  as  the  first  muscle  l)and. 
The  dorsal  tubercle  and  the  spirals  of  the  peripharyngeal  bands  are  placed  Ijetwcen 
the  first  and  second  muscle  bands.  These  are  the  more  important  characters  of  this 
species  which  can  be  made  out  from  the  description  and  figures  given  Ijy  Huxley. 

Although  several  authors  since  1851  have  described  specimens  under  the  name  of 
Doliolum  denticulatum,  yet  a  careful  examination  of  their  figures  and  descriptions 
shows  that  they  all  refer  to  species  other  than  the  true  Doliolum  denticulatum. 
Krolm's  Doliolum  denticidatum,  for  which  he  also  proposed  the  name  ehrenhergii, 
is  not  the  same  as  Huxley's,  and  therefore  becomes  the  type  of  the  new  species 
Doliolum  ehrenhergi.  The  Doliolum  denticulatum  of  Keferstein  and  Ehlers  was 
probably,  as  Uljanin  points  out,  ^vo\vci?,  Doliolum  ehrenbergii ;  and  Grobben's  Doliolum 
denticulatum  was  probably  also  the  same  species.  The  species  found  by  the  "  Triton  " 
Expedition  in  the  North  Atlantic  in  1882,  and  which  I  referred  at  the  time  with  some 
hesitation  to  Doliolum  denticidatum,  is,  I  now  consider,  not  that  species.  Consec^uently 
the  true  Doliolum  denticulatum  has  apparently  not  been  recorded  since  Huxley's  paper 
was  published  in  1851. 

During  the  Challenger  Expedition  the  following  specimens  were  collected  which  I 
refer  to  this  species  : — 

(1.)  August  11-12,  1874;  ofi"  Kandavu,  Fiji;  surface;  surf  temp.  77°'5 ;  one 
specimen,  4  mm.  long,  3  mm.  broad. 

(2.)  April  2,  1874  ;  Station  1G2,  ofli"  East  Moncoeur  Island,  Bass  Strait;  lat.  .39°  10' 
30"  S.,  long.  146°  37'  0"  E.  ;  surface  ;  surf  temp.  63°'2  ;  two  rather  narrow  specimens  (?), 
5  mm.  long,  2  mm.  broad. 

(3.)  April  11,  1876;  Station  350,  tropical  Atlantic,  lat.  7°  33'  0"  K,  long.  15'  IG' 
0"  W.  ;  surflice  ;  surf  temp.  84° ;  six  small  rather  narrow  specimens  (?). 

(4.)  April  29,  1876  ;  tropical  Atlantic,  lat.  18°  8'  0"  N.,  long.  30°  5'  0"  W.  ;  suifice  ; 
surf  temp.  74° ;  one  small  specimen. 

'  I  number  the  muscle  bands  one  to  eight  consecutively,  beginning  .it  the  branchial  aperture.  Huxley  does  not 
count  the  first  and  eighth,  and  numbers  the  others  one  to  six,  consequently  his  third  is  my  fourth. 

-  In  reading  Huxley's  description  it  is  necessary  to  remember  that  he  called  the  dorsal  surface  ventral  and  the 
ventral  dorsal.     The  right  and  left  sides  must  also  be  reversed. 
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The  specimens  from  localities  (2)  and  (3)  are  a  little  doubtful,  as  they  are  not  in 
good  condition.  The  following  specimen,  which  is  in  still  worse  condition,  and  cannot 
be  identified,  may  possibly  belong  to  the  present  species  : — 

(5.)  June  3,  1874;  Station  163b,  off  Port  Jackson,  Australia;  lat.  33°  51'  15"  S., 
long.  151°  22'  15"  E.  ;  surface  ;  surf.  temp.  69°;  one  small  specimen  (?  ?),  3  mm.  long 
(in  bad  condition). 

Doliolum  ehrenhergi,  Krohn. 

Doliolum  chrenbergii  (also  Doliulum  denticulaium),  Krohn,  Arch.  f.  Natiirgesch.,  Jahrg.  IS,  Bd.  i. 

p.  57,  1852. 
Doliolum  denticulaium,  Q.  and  G.,  Keferstein  and  Ehlers,  Zoologische  Beitriige,  1861. 
Doliolum  ehrenbergii,  K.,  Ussow,  Proc.  Imper.  Soc.  of  Nat.  Hist.,  &c.,  vol.  xviii.  fasc.  2,  Moscow,  1876. 
Doliolum  deniiculatum,  Q.  and  G.,  Grobben,  Arb.  zool.  Inst.  Wien,  Bd.  iv.  1882. 
Doliolum  ehrenbergii,  K.,  Uljanin,  Fauna  w.  Flora  d.  Golfes  v.  Neapel,  1884. 

This  common  species  was  first  found  and  described  in  1852  by  Krohn,  who, 
however,  was  under  the  impression  that  he  was  dealing  with  Quoy  and  Gaimard's 
Doliohiia  denticulatum.  About  ten  years  later  it  was  more  fully  described  by 
Keferstein  and  Ehlers.  Since  then  the  species  has  been  discussed  by  Ussow,  Grobben, 
and  Uljanin. 

This  species  difters  from  the  last  (comparing  Uljanin's  account  ol  Doliolum  ehren- 
hergi with  Huxley's  of  Doliolum  denticulatum)  in  the  branchial  sac,  which  in  the 
present  species  has  a  larger  numl)er  of  stigmata  (up  to  forty-five  on  each  side),  and 
extends  forward  ventrally  to  the  first  muscle  band  (PL  III.  fig.  5).^  The  endostyle  is 
short.  It  commences  one-third  of  the  way  from  the  second  to  the  third  muscle  band, 
and  only  extends  to  the  fourth,  so  that  it  does  not  cover  two  intermuscular  spaces  (see 
PI.  III.  fig.  5). 

I  place  in  this  species,  with  a  certain  amount  of  doubt,  the  following  specimens 
collected  during  the  Cliallenger  Expedition  : — 

(1.)  June  17,  1874  ;  Station  165,  South  Pacific,  between  Au.stralia  and  New  Zealand  ; 
lat.  34°  50'  0"  S.,  long.  155°  28'  0"  E.  ;  surf  temp.  64°-5  ;  one  small  specimen. 

(2.)  February  11,  1876;  Station  318,  South  Atlantic;  lat.  42°  32'  0"  S.,  long.  56° 
29'  0"  W.  ;  tow-net  at  trawl  down  to  a  depth  of  2040  fathoms ;  bottom  temp.  33°-7, 
surf.  temp.  57°"5  ;  eight  specimens,  in  rather  bad  condition. 

(3.)  Same  place  ;  tow-net  at  surface  ;  two  specimens. 

(4.)  April  29,  1876  ;  North  Atlantic,  off  the  West  Coast  of  Africa,  lat.  18°  8'  0"  N., 
long.  30°  5'  0"  W.,  at  night ;  surf,  temp.,  at  midnight,  73°"7;  a  dozen  specimens.  These 
last  have  the  stigmata  extending  forwards  to  between  the  first  and  second  muscle  bands, 

(5.)  May  12,  187G  ;  North  Atlantic,  lat.  42°  54'  0"  N.,  long.  28°  54'  0"  W.  ;  surf, 
temp.  58°'2  ;  one  specimen. 

1  It  must  be  pointed  out,  however,  that  Kefersteia  and  Ehlers  represent  their  so-called  Doliolum  denticulatum, 
which  Uljanin  identifies  with  the  present  species,  as  having  the  stigmata  extending  ventrally  only  as  far  forwards  as 
the  third  muscle  band. 
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The  alimentary  canal  of  the  specimen  collected  on   May  12,   I87G,  is  shown  in 
PI.  III.  fig.  7. 


DoUolum  affiue,  n.  sp.  (PI.  III.  fig.  6). 

Body  of  the  usual  cask-like  form. 

Mantle  liavino-  the  usual  eight  muscle  bands. 

Branchial  Sac  large.     Stigmata  commencing  dorsally  midway  between  the  first  and 
second  muscle  bands,  and  extending  back  to  midway  between  the  fifth  and  sixth  ; 
ventrally  they  extend  forwards  nearly  to  the  third  muscle  band. 
.  Endostyle  extending  from  the  second  to  the  fourth  muscle  Ijand. 

In  this  new  species  I  place  the  following  specimens  collected  during  the  Challenger 
Expedition  : — 

(1.)  April  3,  1875  ;  Pacific;  surface;  lat.  24'  49'  0"  N.,  long.  138°  34'  0"  E.  ;  surf 
temp.  71°'5  ;  half  a  dozen  specimens. 

(2.)  April  4,  1875  ;  Pacific;  surface;  lat.  25°  33'  0"  N.,  long.  137°  57'  0"  E.  ;  surf, 
temp.  69° ;  two  dozen  specimens. 

(.3.)  June  17,  1875;  Station  237,  North  Pacific;  surface;  lat.  34°  37' 0"  N.,  long. 
140°  32'  0"  E.  ;  surf.  temp.  73° ;  one  hundred  specimens. 

(4.)  October  19,  1875;  Station  287,  South  Pacific;  surface;  lat.  36°  32'  0"  S.,  long. 
132°  52'  0"  W.;  surf.  temp.  57°-8  ;  fifteen  specimens. 

Plate  III.  fig.  8,  shoW'S  the  dorsal  surface  of  a  specimen  of  this  species  irom  the 
South  Pacific,  October  19,  1875. 

This  species  is  closely  related  to  DoUolum  chrenbergi  (PI.  111.  fig.  5). 

DoUolum  tritonis,  Herdman  (PI.  III.  fig.  3). 

DoUolum  dcnticulatum,  Herdman,  Trans.  Roy.  Soc.  Edin.,  vol.  xxxii.  part  i  p.  93,  1883. 

Vast  numbers  of  this  species  were  obtained  by  Dr.  John  jMurray  in  the  summer  of 
1882  in  the  North  Atlantic,  during  the  cruise  of  H.M.S.  "  Triton."  In  reporting  upon 
the  Triton  collection  of  Tunicata  in  1883,^  I  described  these  specimens  under  the  name 
of  DoUolum  clenticulatum ;  but  I  am  now  convinced  that  they  do  not  belong  to  that 
sj)ecies,  but  to  one  which  has  not  been  previously  described,  so  I  take  this  opportunity 
of  changing  the  name  to  DoUolum  tritonis.  For  a  detailed  description  and  figures  I 
refer  to  my  "  Triton"  Report ;  but  it  may  be  useful  to  note  here  that  the  stigmata  in 
the  branchial  sac  commence  dorsallj^  behind  the  third  muscle  Ijand  and  extend  to  the 
sixth  ;  while  the  ventral  series  terminates  anteriorly  a  little  behind  the  fourth  muscle 

1  Report  on  the  Tunicata  collected  during  the  cruise  of  H.M.S.  "  Triton  •'  in  the  summer  of  1882,  Trans.  Roy. 
Soc.  Edin.,  vol.  xxxii.  part  i.  p.  9.'!. 
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band.     The  eudostyle  extends  from  between  the  second  and  third  to  between  the  fourth 
and  fifth  muscle  bands,  and  so  occupies  about  two  intermu.scular  .spaces  (PL  III.  fig.  3). 

Doliolum  challengeri,  n.  sp.  (PI.  III.  fig.  4). 

Body  of  the  usual  cask-like  form. 

Mantle  having  the  usual  eight  muscle  bands. 

Branchial  Sac  well  developed.  Stigmata  numerous.  The  dorsal  series  commences 
at  the  second  muscle  band,  and  extends  back  to  the  fifth.  Ventrally  the  stigmata  end 
anteriorly  at  the  third  muscle  band. 

Endostylc  reaching  from  the  second  to  the  fourth  muscle  band. 

Intestine  curved,  with  the  convexity  ventral. 

I  place  in  this  new  species  the  following  sj^ecimens  from  the  Challenger  collection  : — 

(1.)  August  11-12,  1874  ;  off"  Kandavu,  Fiji ;  .surface;  surf.  temp.  77°'5  ;  several 
specimens. 

(?)  (2.)  June  17,  1875  ;  Station  237,  North  Pacific  ;  .surface  ;  lat.  34°  37'  0"  N.,  long. 
140°  32'  0"  E.  ;  surf.  temp.  73°;  twelve  specimens. 

(3.)  June  18,  1875  ;  Station  238,  North  Pacific;  surface  ;  lat.  35°  18'  0"  N.,  long. 
144°  8'  0"  E.  ;  surf.  temp.  70° "5  ;  two  specimens. 

(4.)  June  19,  1875;  Station  239,  North  Pacific;  surface;  lat.  35°  18'  0"  N.,  long. 
147°  9'  0"  E.  ;  surf.  temp.  70°  "2  ;  three  specimens. 

(?)  (5.)  June  24,  1875  ;  Station  242,  North  Pacific  ;  surface  ;  lat.  35°  29'  0"  N.,  long. 
161°  52'  0"  E  ;  surf.  temp.  68°'5  ;  three  specimens. 

(?)  (6).  April  13,  1876  ;  Station  352,  off" the  AVest  Coast  of  Africa;  surface  ;  lat.  10° 
55'  0"  N.,  long.  17°  46'  0"  W.  ;  surf  temp.  77°"7  ;  one  large  and  three  small  specimens. 

This  species  is  closely  allied  to  Doliolum  denticulatum.  The  specimens  from  the 
North  Pacific,  collected  on  June  17,  18,  and  19,  1875,  are  all  mounted  as  microscopic 
objects.  The  nerve  ganglion  is  placed  in  front  of  the  fourth  muscle  band,  but  close 
to  it. 

In  the  specimens  from  near  Fiji,  August  11-12,  1874,  the  testis  is  long,  and  extends 
forward  to  the  thii-d  muscle  band.  The  alimentary  canal  is  placed  between  the  fifth 
and  the  seventh  muscles. 

The  specimens  collected  on  June  17  and  24,  1875,  and  on  April  13,  1876,  differ 
slightly  from  the  others.  In  those  of  June  24,  the  stigmata  of  the  dorsal  series 
commence  at  the  third  muscle  band,  as  in  Doliolum  tritonis,  in  place  of  at  the  second. 

The  specimens  from  the  Atlantic,  collected  on  April  13,  1876,  are  on  two  slides 
mounted  as  microscopic  objects.  The  stigmata  extend  forwards  dorsally  to  the  second 
muscle  band,  but  very  little  structure  beyond  that  can  be  made  out  from  the 
specimens. 
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I  am  doubtful  how  far  the  number  and  position  of  the  stigmata  can  be  taken  as  a 
diagnostic  character  in  these  species  of  Doliolum.  Possibly  there  may  be  a  certain 
amount  of  individual  variation.  It  is  evident  that  Doholum  denticulatum,  Q.  and  G., 
DoIioJnm  chrenhergi,  Krohn,  Doliolum  gegenhauri,  Uljanin,  Doliolum  tritonis,  Herd- 
man,  and  the  two  new  species  Doliohim  affine  and  Doliolum  challengeri,  are  all  closely 
allied;  and,  on  the  other  hand,  Doliolum  miilleri,  Krohn,  Doliolum  rarum,  Grobben, 
and  the  new  species  Doliolum  krohni,  described  below,  are  also  closely  related  to  one 
another  ;  but  whether  these  nine  species  are  all  distinct,  or  whether  they  might  not  be 
better  arranged  as  so  many  varieties  of  two  species,  Doliolum  denticulatum  and 
Doliolum,  miilleri,  is  a  question  which  will  have  to  be  discussed  when  we  know  more 
about  their  characters  in  the  various  stag-es  of  their  life-histories,  and  when  we  know 
the  rano-e  of  their  individual  variations. 

Doliohiiu  Icruhui,  n.  sp.  (PI.  III.  fig.  1). 

Body  of  the  usual  cask-like  form. 

Mantle  having  the  usual  eioht  muscle  bands. 

Branchicd  Sac  with  comparatively  few  stigmata,  which  are  restricted  to  the 
posterior  end  of  the  sac.  There  are  about  twenty -five  pairs,  which  run  in  an  o1)liquc 
liand  posteriorly  and  dorsally  from  a  little  in  front  of  the  fifth  muscle  Ijand  to  a  little 
behind  the  sixth. 

Endostyle  extending  from  tlie  second  muscle  hand  nearly  to  the  fifth. 

I  refer  to  this  new  species  the  following  specimens  : — 

(1.)  December  14  and  15,  1875  ;  South  Pacific,  oflF  Valparaiso  ;  lat.  33°  31'  0"— 33° 
12'  0"  S.,  long.  74°  43'  0"— 76°  29'  0"  W.  ;  surf.  temp.  G2°— G2°-5  ;  about 
thirty  specimens. 

(2.)  Two  microscopic  slides  mounted  during  the  expedition.  From  same  locality 
as  (1). 

This  species  is  related  to  Doliolum  miilleri,  Krohn,  and  Doliolum  rarum,  Grobben, 
as  all  three  species  are  characterised  by  having  the  stigmata  in  the  l^ranchial  sac 
restricted  to  the  posterior  end  of  the  organ.  In  Doliolum  varum  there  are  only  five 
pairs  of  stigmata.  In  Doliolum  miilleri  there  are  ten  to  twelve  pairs,  and  they  form  a 
band  wliicli  runs  dorso-ventrally  midway  between  the  fifth  and  sixth  muscle  bands,  and 
nearly  parallel  to  them.  In  the  present  species  (see  PI.  III.  fig.  1)  there  are  twenty-five 
pairs  of  stigmata,  forming  an  inclined  baud  crossing  both  fifth  and  sixth  muscle  bands 
as  it  runs  posteriorly  and  dorsally.  The  posterior  extremity  of  the  endostyle  reaches 
])ack  almost  to  where  the  stigmata  commence. 

(zooL.  cnAi.L.  Exr. — PAHT  i.xxvi. — 1888.)  Gggg  7 
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Specimens  of  the  Asexual  Generation. 

Specimens  of  Blastozooids,  or  the  "  nurse-form  "  of  Doliolv.m,  were  obtained  at  the 
following  localities  : — 

(1.)  April  2,  1874;  Station  162,  off  East  Moncceur  Island,  Bass  Strait;  surface; 
surf.  temp.  63° "2  ;  twenty  sjjecimens,  varying  in  size  from  5  mm.  to  1"5  cm.  in  length 
and  from  1  mm.  to  4  mm.  in  breadth.     The  average  breadth  is  2  mm. 

(2.)  October  21,  1875  ;  Station  288,  South  Pacific;  lat  40°  3'  0"  S.,  long.  132°  58' 
0"  W.  ;  surface ;  surf.  temp.  54°'5  ;  two  specimens. 

(3.)  February  11,  1876;  Station  318,  South  Atlantic;  lat.  42°  32' 0"  S.,  long.  56° 
29'  0"  W. ;  tow-net  at  trawl  down  to  a  depth  of  2040  fathoms;  bottom  temp.  33° '7; 
thirty  specimens. 

(4.)  Same  ^ilace  and  date  ;  tow-net  at  surface  ;  surf.  temp.  57°'5  ;  five  specimens. 

(5.)  Ajaril  11,  1876;  Station  350,  North  Atlantic;  surface;  lat.  7°  33'  0"  X.,  long. 
15°  16'  0"  W.  ;  surf  temp.  84°;  one  specimen. 

(6.)  April  13,  1876;  Station  352,  North  Atlantic;  surfiice ;  lat.  10°  55'  0"  N.,  long. 
17°  46'  0"  W. ;  surf  temp.  77° '7  ;  one  large  and  one  small  specimen  (mounted  as  micro- 
scopic objects). 

(7.)  May  3,  1876;  Station  353,  North  Atlantic;  lat.  26°  21'  0"  N.,  long.  33°  37' 
0"  W. ;  surf.  temp.  70°7  ;  one  specimen. 

(8.)  May  7,  1876  ;  North  Atlantic  ;  lat.  34°  22'  0"  N.,  long.  34°  23'  O"  W.  ;  surface, 
at  night ;  surf.  temp.  67°'5  ;  six  large  specimens  {in  bad  condition). 

These  Blastozooids  are  large,  and  have  long  narrow  bodies  proA'ided  with  nine  wide 
muscle  bands  (see  PI.  III.  fig.  9)  and  a  dorsal  outgrowth,  which  in  some  specimens  is 
very  large. 

The  nerve  ganglion  is  placed  between  the  fourth  and  the  fifth  muscle  bauds.  The 
first  and  ninth  bands  are  much  narrower  than  the  rest,  and  are  evidently  the  sphincter 
muscles  of  the  branchial  and  atrial  apertures.  The  seventh  and  eighth  muscle  bands  are 
interrupted  in  the  mid-dorsal  line,  and  their  free  ends  are  diverted  posteriorly  to  enter 
the  dorsal  outgrowth  which  springs  at  that  point  from  the  body  wall  (PI.  III.  fig.  9,  s.). 
The  muscle  bands  of  these  specimens  are  very  much  wider  than  those  of  the  Blastozooid 
of  Doliolum  mUllcri  as  figured  bj-  Keferstein  and  Ehlers,^  and  I  am  unable  to  refer  them 
to  any  known  species.  Possiblj^  they  belong  to  one  of  the  new  species  of  which  the 
sexual  forms  have  been  described  al)ovc  ;  or  they  may  not  all  belong  to  the  same  sexual 
form.  It  is  impossible  to  refer  them  to  their  species  until  the  life-histories  have  been 
worked  out  on  living  material. 

1  Zoologische  Beitrage,  PI.  10,  fig.  1. 
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Suborder  II.  HEMIMYAEIA. 


Free-swimmiug  pelagic  forms  which  exhibit  alternation  of  generations  in  their  life- 
history  and  in  the  sexual  condition  form  temporary  colonies. 

The  body  is  more  or  less  fusiform,  with  the  longer  axis  antero-posterior,  and  the 
branchial  and  atrial  apertures  nearly  terminal. 

The  test  is  well  developed. 

The  musculature  of  the  mantle  is  in  the  form  of  a  series  of  transversely  running 
bands,  which  do  not  form  complete  and  independent  rings  as  in  the  Cyclomyaria. 

The  branchial  and  peribranchial  cavities  form  a  continuous  space  in  the  interior  of 
the  body  opening  exteruallj^  by  the  branchial  and  atrial  apertures,  and  traversed 
obliquely  from  the  dorsal  and  anterior  end  to  the  ventral  and  posterior  by  a  long 
narrow  vascular  band,  which  represents  the  dorsal  lamina,  the  dorsal  blood-vessel, 
and  the  neighbouring  part  of  the  dorsal  edge  of  the  branchial  sac  of  an  ordinary 
Ascidian. 

The  alimentary  canal  is  placed  ventrally.  It  may  be  either  stretched  out,  so  as  to 
extend  for  some  distance  anteriorly,  or,  as  is  more  usual,  be  concentrated  to  form  along 
with  the  reproductive  organs  a  rounded  opaque  mass  near  the  posterior  end  of  the  body, 
known  as  the  visceral  mass  or  "  nucleus." 

The  embryonic  development  is  direct,  no  tailed  larva  being  formed. 

I  have  formed  this  suborder  to  correspond  with  Uljanin's  group  Cyclomyaria.  The 
name  Hemimyaria  refers  to  the  incomplete  condition  of  the  muscular  rings.  The 
suborder  includes  two  very  distinct  families,  the  SalpidtE,  which  contains  the  typical 
members  of  the  group,  and  the  Octacnemid^,  including  a  single  very  remarkable  form 
[Octacnemus  bythius,  ]\Ioseley),  which  in  some  respects  does  not  conform  with  the 
characters  given  above.' 


o* 


Family  I.  Salpidje. 

Body  not  attached,  elongated ;  branchial  and  atrial  apertures  at  the  opposite  ends. 

Test  well  developed,  gelatinous  or  cartilaginous. 

Mantle  with  well-marked  muscle  bands,  which,  however,  do  not  form  complete  rings, 
but  are  wanting  ventrally. 

Brayichial  and  Peribranchial  Cavities  forming  a  large  central  space  opening  to  the 
exterior  at  both  ends  ;  side  walls  of  branchial  sac  not  developed. 

Dorsal  Lamina  in  the  form  of  a  vascular  band  traversing  the  central  cavity. 

'Alimentary   Canal  usually  forming  a  small  coiled  mass  placed  posteriorly  and 
ventrally. 

1  See  below,  p.  88. 
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Reproductive  Organs  liermaplirodite,  l.iut  the  ova  and  spermatozoa  are  not  mature 
iit  the  same  time. 

Gemination  takes  place ;  and  alternation  of  generations  occurs  in  the  life-history. 

This  important  family  contains  the  well-known  genus  Salj^a  and  its  immediate 
allies.  As  it  is  the  typical  group  of  the  Hemimyaria,  its  characters  are  mainly  those  of 
that  suborder ;  and  as  they  will  be  discussed  under  the  heading  of  the  genus  Salpa,  it  is 
not  necessary  to  notice  them  further  here. 

The  family  Salpidaj  was  formed  by  Professor  Edward  Forbes  in  1853.     It  contains 

two  genera — Salpa,  Forskahl,  and  Cyclosaljm,  Blainville.     They  ma}-  l»e  distinguished 

as  follows  : — 

Salvwje. 


Alimentary  canal  Alimentary  canal 

extended.  coiled  up. 

I  I 

C'l/dosalpa.  Salpa. 

Salpa,  Forskahl. 

Holothuria,  Linn.,  Sy&t.  Nat.,  eel.  x.,  torn,  i.,  p.  6.37,  17.JS. 

Dagysa,  Banks  and  Solauder,  Hawkeswortli's  Voyages,  vol.  ii.  p.  2,  1773. 

Holotlmrium,  Pallas,  Spicilegia  Zoologica,  p.  26,  1774. 

Salpa,  rorskah],  Descrip.  anim.  &c.,  p.  112  (in  part),  1775. 

Dagysa,  Gmelin,  Linn.,  Syst.  Nat.,  ed.  xiii.,  1788-91. 

Biphora,  Bruguiere,  Encycl.  m6th.,  torn,  i.,  Paris,  1789. 

Thetys,  Tilesius,  Abbild.  uud  Beschr.  &c.,  p.  150,  1802. 

Thalia,  Blumenbach,  Abbild.  naturhist.  Gegenst.,  No.  30,  1810. 

lasis,  Savigny,  Memoires,  p.  235,  1816. 

Pegea,  Savigny,  Memoires,  p.  235,  1816. 

Biphm'a,  Costa,  Fauna  del  Eegno  di  Napoli,  p.  3. 

lUphora,  Sars,  Bidrag  til  S;^dyrenes  Naturhistorie,  p.  51,  1829. 

I'ierolyra,  Lesson,  Voy.  de  la  Coquille,  p.  378,  1830. 

Duhreullia,  Lesson,  Voy.  de  la  Coquille,  p.  278,  1830. 

Pegea,  Macdonald,  Trans.  Linn.  Soc.  Lond.,  vol.  xxiii.  p.  371,  1862. 

Sulpn,  Cuvier,  Lamarck,  Chamisso,  Krohn,  Huxley,  Vogt,  Todaro,  Traustedt,  and  others  (in  part). 

Body  not  attached,  elongated,  with  the  apertures  at  the  opposite  ends. 
Test  gelatinous  or  cartilaginous  ;  transparent. 

Mantle  with  muscle  bands  which  are  more  or  less  incomplete  ventrall}'. 
Branchial  Sac  opening  freely  into  the  peribranchial  cavity  ;  no  lateral  walls. 
Dorsal  Laviinct  in  the  form   of  a    vascular  band  marking   the  junction   of 
branchial  and  atrial  sacs. 
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Alimentary  Canal  coiled  w^  to  form  a  small  opaque  mass  placed  posteriorly 

and  veutrall}'. 
Chain  of  Embryos  in  tlio  form  of  an  elongated  baud. 

This  important  genus  has  had  many  synonyms,  but  few  of  them  have  attained  to 
any  currency,  and  there  is  no  doubt  that  Sal2')a,  Forskahl,  is  the  correct  name  for  the 
genus.  The  earlier  names  under  which  some  of  the  forms  were  descriljed  were  Dayysa 
(Banks  and  Solander,  1773)  and  Ilolutlmrium  (Pallas,  1774).  IloJotlturia  was  also 
made  use  of  by  Linnteus  (1758). 

Forskahl  was  the  first  to  give  a  proper  definition  of  the  genus  to  which  he  applied 
the  name  SaJpa}  He  recognised  two  groups — those  forms  with  a  nucleus  and  those 
with  none,  and  described  the  following  species  from  the  Mediterranean : — Salpa 
maxima,  Salpa  pinnata,  Salpa  dcmocratica,  SaJpa  miicronata,  Salpa  punctata, 
Salpa  confcederata,  Saljoa  fasciata,  Salpa  sipho,  Salpa  africana,  Salpa  solitaria, 
and  Saljya  p)olycratica.  Most  of  these  are  good  species^  so  that  the  founder  of  the 
genus  had  before  him  a  fair  number  of  the  species  now  known  to  belong  to  it. 

Browne "  had  previously,  and  he  also  subsequently,  described  some  Salpx  from  the 
West  Indies  under  the  name  of  Thalia,  which  I  place  as  a  synonym  of  Cyclosalpa  (see 
below,  p.  86). 

Tilesius  in  1802  described,  under  the  name  I'hetys  vayina,  the  large  species  which 
is  now  known  as  Salpa  costata-tilesii. 

Cuvier's  important  memoir  on  the  genus  (1804),  besides  making  known  many  points 
in  the  anatomy,  and  demonstrating  the  relationship  of  Thalia  {Cyclosalpa)  and  Salpa 
to  the  Ascidians,  contained  descriptions  of  the  species — Salpa  cristata  (=  Cyclosalp)a 
'pinnata,  Forsk.),  Salpa  tilesii,  Salpa  scutigeva,  Salpa  octojbrco,  Salj^a  cylindrica,  and 
Salpa  fusiformis,  the  last  four  being  new  species.  He  placed  the  genus  Salpa  amongst 
the  "  MoUusques  acephales  nus." 

Savign}'  in  his  third  memoir  (1816)  gives  an  account  of  the  structure  of  Salpa, 
and  of  its  relations  to  the  other  Tunicata.  He  also  illustrates  by  a  plate  the  anatomy 
of  two  of  Cuvier's  sjiecies,  Salpa  octofora  and  Salpa  cylindrica,  for  which  he  forms 
two  unnecessary  new  genera,  Fcgca  and  lasis. 

In  the  description  of  some  surface  forms  obtained  during  the  voyage  of  the  Corvette 
"L'Uranie,"  under  Freycinet,  CL>uoy  and  Gaimard  in  1825'"'  describe  the  species — 
Salpa  onaxima,  Scdpct  costata,  Scdpm  bigihhosa,  Scdpa  hexagona,  Scdpa  gihhosa, 
Salpa  longicauda,  Salpa  tricuspidata,  Scdpcc  infundihidiformis,  Salp>a  suhorhiculans, 
Scdpa.  informis,  Scdpa  rhomhoidcs,  Scdpa  triayignlaris,  Scdpa  cmarginata,  and  Salpa 

1  Descriptiones  animalium,  p.  112,  ITT.J. 

-  Nat.  Hist,  of  Jamaica,  London,  17o0.  and  also  17S5  (2nd  cd.). 

"  Ami.  d.  Sci.  Nat.,  torn.  vi.  p.  28,  1825. 
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polymorplia.  Two  of  these,  Salpa  rhomhoides  aud  Salpa  polyniorpha,  are  probably 
not  Tunicata  at  all.  Salp>a  tricuspidata  is  probably  the  solitary  form  of  Salpa 
democratica-mucronata,  and  Salpa  gihbosa  the  solitary  form  of  Salpa  costata-tilesii. 
In  the  official  account  of  the  voyage  ^  they  figure  various  varieties  of  Salpa  costata- 
tilesii  and  two  other  species,  Salpa  lonyicaudata  (probably  the  solitary  form  of  Salpa 
democratica-mucronata)  and  Salpa  hirostrata  (probably  the  aggregated  form  of 
Salpa  runcinata-fusiformis).  A  few  years  afterwards  the  same  authors '  added  to  the 
list  the  species  Salpa  hicaudata,  Scdpa  cordiformis,  and  Sallia  microstoma. 

Chamisso^  had  first  discovered  in  1819  the  remarkable  alternation  of  generations 
which  takes  place  in  the  life-history  of  Salpa,  each  species  occurring  in  two  forms, — the 
solitary  asexual  and  the  aggregated  sexual, — which  are  usually  very  unlike  one  another, 
and  are  produced  alternately.  Kuhl  and  van  Hasselt*  afterwards  discovered  the 
•well-known  periodic  reversal  of  the  heart-beat ;  and  the  circulation  was  more  fully 
investigated  later  by  Eschscholtz  ^  and  by  Milne-Edwards."  Meyen"  (1832)  described 
the  nervous  system  and  some  other  parts  in  the  anatomy  of  Salpa. 

Eschricht*  in  1841  gave  a  very  full  account  of  the  species  Saljxt  cordiformis-zonaria, 
with  a  description  of  the  method  of  formation  of  the  "  chain,"  and  excellent  figures. 
M.  Sars  ^  also  gave  an  account  of  the  process  of  gemmation  in  another  northern  form. 

The  first  good  account  of  the  reproductive  organs  is  due  to  Krohn,'"  who,  in  1846, 
wrote  on  the  life-history  and  classification  of  the  genus.  This  was  followed  in  1851  by 
Huxley's  memoir  '^  on  Salpa  and  Pyrosoma,  which  gave  an  account  of  his  observations 
made  during  the  voyage  of  the  "  Eattlesnake,"  and  independently  of  those  of  Krohn. 
These  two  important  works  added  considerably  to  the  knowledge  of  both  the  structure 
and  the  life-history  of  Salpa,  and  Krohn  also  did  good  service  in  clearing  up  the 
synonymy  of  the  species  to  a  considerable  extent,  and  in  placing  the  aggregated  and 
solitary  forms  of  the  same  species  together. 

C.  Vogt  in  1854^'  carried  on  the  work  begun  by  Krohn,  and  gave  a  very  full  account 
of  the  embryology  and  life-history  of  Cyclosalp>a  pinnata,  with  a  shorter  description 
of  other  species.  H.  Mliller  "  and  Leuckart "  also  about  the  same  time  contributed  to 
the  knowledge  of  the  structure  and  relations  of  Salpa,  giving  a  good  account  of  the 
nervous  system  and  sense  organs,  and  of  some  parts  of  the  development. 

Costa,  ]\Iacdonald,  JM'Intosh,  and  other  zoologists  have  added  more  or  less  important 

'  Freycinet,  Voyage  autour  du  Monde,  Zool,  Paris,  1824. 

-  Ann.  d.  Set.  Nat.,  torn.  x.  p.  225,  1827.  ^  De  animalibus  quibusdam,  etc.,  fasc.  i.,  de  Salpa. 

*  Ann.  d.  Sci  Nat.,  torn,  iii.,  1824.  '^  Oken,  I.sis,  1824. 

«  Ann.  d.  Sci.  Nat.  (Zool.),  siir.  2,  torn,  xiii.,  1840.  '  Acad.  Cm.  Lcop.,  Nova  Ada,  torn,  xvi.,  1832. 

*  Anat.  physiol.  Unders^gelser  over  Salperne,  A".  Dan.  Vidensk.  Selsk.,  Afh.  viii.  p.  297,  1841. 

3  Fauna  littoralis  Norvegise,  1846.  i"  Ann.  d.  Sci.  Nat.  (Zool.),  ser.  3,  torn.  vi.  p.  110, 1846. 

'1  Phil.  Trans.,  18.51,  part  ii.  p.  567.  ^-  Mem.  de  VList.  Genev.,  torn,  ii.,  1854. 

1^  Verh.  phi/s.-med.  Gesdlsch.  Wiirzlntrri,  Bd.  iii.  p.  57,  1852  ;  and  Zeilschr.  f.  iciss.  Ziml.,  Bd.  iv.  p.  329,  1853. 
1*  Zoologische  Untersuchungen,  ii.,  Salpa  uud  Verwandte,  Giessen,  1854. 
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observations  on  various  species  of  Salpa,  and  most  writers  on  the  Tunicata  have 
discussed  the  position  and  affinities  of  this  alierrant  genus ;  but  the  most  important 
memoirs  since  I860  have  been  confined  to  the  embryology,  the  gemmation,  and  the  lifc- 
liistory.  Amongst  them  may  be  mentioned  especially  the  works  of  Salensky,  Todaro, 
Brooks,  and  Seeliger.  Of  these  the  most  important  are  the  researches  of  Salensky,'  to 
which  we  owe  the  greater  part  of  our  detailed  present  knowledge  of  the  embryology  of 
Salpa.  The  accounts  given  by  Todaro"  conflict  in  many  points  with  the  descriptions  by 
other  authors  ;  and  Brooks''  has  put  forth  the  remarkable  view  that  Salpa  is  not  after 
all  an  example  of  alternation  of  generations,  but  that  the  ovary  really  belongs  to  the 
solitary  form,  which  is  therefore  a  female  producing  a  series  of  males  (the  aggregated 
forms)  by  asexual  gemmation  and  depositing  in  each  of  them  an  ovum  which  will  after- 
wards, when  fertilised,  develop  in  the  body  of  the  male  into  a  solitary  or  female  Salpa. 
Thus,  according  to  Brooks,  the  female  produces  two  forms  of  young — males  asexually, 
and  females  sexually ;  and  these  two  foi-ms  differ  not  only  in  mode  of  origin  and  sex, 
but  also  in  structure.  There  are,  however,  no  sufficient  grounds  for  supposing  that  the 
ovum  does  not  belong  to  the  Saljja  in  which  it  develops,  and  therefore  the  sexual  or 
chain  form  is  usually  regarded  as  a  protogynous  hermaphrodite,  producing  first  an 
ovum,  which  is  fertilised  by  the  spermatozoa  of  an  older  Salpa  of  the  same  kind,  and 
then,  after  it  has  got  rid  of  the  embryo,  developing  a  testis.  The  embryo,  on  the  other 
hand,  becomes  a  solitary  Salpa  which  is  asexual,  and  produces  the  aggregated  forms  !)}• 
gemmation. 

The  structure  of  the  adult  (sexual)  Salpa  is  shown  in  Fig.  7. 
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Fig.  7. — Semi-tliagrammatic  reijreseutation  of  Salpa  from  the  left  side. 
11.  anus  ;  at.  atrial  aperture  ;  nt.iii.  muscles  of  atrial  aperture  ;  br.  branchial  aperture ;  lir.m.  muscles  of  branchial 
aperture;  br.s.  branchial  sac;  d.l.  dorsal  lamina  (  =  "giH");  d.t.  dorsal  tubercle;  ijtcl.  endostyle ;  h.  heart; 
i.  intestine  ;  l.  languet ;  m.  mantle ;  m' — m'".  muscle  bands  ;  n.g.  nerve  ganglion  ;  o.  tesopliagus ;  w.  embryo  in 
ovisac;  p.bi:  peribranchial  cavity;  jj.}}.  peripharyngeal  Ijand ;  st.  stomach;  s.yl.  subneural  gland;  t.  test; 
t'.  thickened  test  over  viscera ;  tes.  testis  ;  ,:.  zona  priebranchialis. 


'  Zeitsclir.f.  icisg.  ZouL,  Bd.  xxvii.  xxviii.  xxx.  &c. 

-  Alt!  (hUa  U.  Accud.  iki  L'mcci,  187,i,  188;),  1887,  &c. 

=  Bull.  i\[»s.  Comp.  ZviiL,  vol.  iii.  No.  14,  p.  291,  1876. 
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The  body  is  elongated  and  more  or  less  fusiform,  with  the  branchial  and  atrial 
apertures  at  the  opposite  ends  of  the  l)ody.  These  openings  are  not  surrounded  by  a 
number  of  lobes  as  in  many  other  Tunicata,  but  are  usually  tubular  or  bilabiate.  Each 
leads  into  a  large  space,  the  branchial  sac  and  the  peribranchial  cavity,  and  these  are  in 
free  communication  at  the  sides  of  the  median  dorsal  lamina  or  "gill"  (Fig-  7,  d.I.), 
which  is  a  narrow  vascular  baud  running  obliquely  from  the  dorsal  and  anterior  to  the 
ventral  and  posterior  end  of  the  cavity.  The  water  therefore  has  a  free  passage  through 
the  body  of  the  animal — in  at  the  branchial  aperture  through  the  branchial  sac,  past  the 
sides  of  the  dorsal  lamina  into  the  peribranchial  cavity,  and  ont  by  the  atrial  aperture. 

The  test  is  well  developed,  and  in  most  species  is  thick  but  soft  and  transparent. 
It  may  become  thicker  and  firmer  in  some  parts,  and  usually  there  is  a  protecting  shield 
of  this  nature  over  the  visceral  mass  near  the  posterior  end  of  the  ventral  surface 
(Fig.  7,  0- 

The  mantle  adheres  closely  to  the  inner  surfece  of  the  test.  It  has  its  musculature 
in  the  form  of  a  variable  number  (generally  from  six  to  eight)  of  muscle  bands  which  run 
transversely  across  the  dorsal  surface  of  the  body  and  die  away  on  the  sides,  so  that  the 
ventral  part  of  the  mantle  has  no  musculature.  Thus  the  muscle  bands  do  not  form 
complete  rings  as  they  do  in  the  genus  Doliolum,  but  are  merely  curved  bands  partly 
encircling  the  body.  In  many  cases  certain  of  the  bands  join  or  closely  approach  one 
another  (see  PL  VI.  fig.  5),  generally  in  the  median  dorsal  line ;  and  all  such  arrange- 
ments of  the  muscle  bands  as  well  as  their  number  are  constant  in  the  species  and  in  the 
aggregated  and  solitary  forms,  and  constitute  one  of  the  most  important  characters  in  the 
identification  of  specimens. 

The  branchial  sac  is  a  large  cavity,  but  its  lateral  walls  are  entirely  absent.  The 
endostyle  (Fig.  7,  end.)  indicates  its  ventral  edge,  and  the  dorsal  lamina  {d.I.)  or  "  gill," 
its  dorsal,  so  that  in  a  lateral  view,  such  as  Fig.  7  represents,  its  lioundaries  are  per- 
fectly definite ;  but  there  are  no  side  walls  joining  the  endostyle  to  the  dorsal  lamina 
and  separating  the  branchial  sac  from  the  lateral  parts  of  the  peribranchial  cavity. 
There  are  therefore  in  connection  with  this  branchial  sac  no  transverse  or  longitudinal 
vessels,  and  no  stigmata.  It  is  exactly  as  if  in  an  ordinary  Ascidian  all  the  stigmata 
(m  each  side  of  the  sac  had  coalesced  to  form  a  single  large  aperture.  The  so-called 
"gill"  of  Scdjjo,  then,  evidently  corresponds  to  the  dorsal  lamina  of  the  Ascidian 
with  the  large  dorsal  blood-sinus  which  lies  behind  it. 

The  anterior  end  of  the  "  gill "  or  dorsal  lamina  is  prolonged  ventrally  to  form  a 
prominent  tentacular  organ,  the  languet,  which  projects  freely  into  the  anterior  end  of 
the  branchial  sac.  It  is  probaltly  a  sense  organ  (Fig.  7,  /).  The  nerve  ganglion  is 
placed  near  the  front  of  the  body  in  the  median  dorsal  line.  It  is  short  and  rounded, 
and  gives  off  nerves  from  the  sides  as  well  as  from  its  anterior  and  posterior  ends  (see 
PI.  VIII.  fig.  15)  ;  an  otocyst  (?)  and  a  pigment  spot  are  found  in  connection  with  the 
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ganglion.     These,  with  the  possible  addition  of  the  languct  and  the  ciliated  groove  in 
the  dorsal  tubercle,  or  opening  of  the  subneural  gland,  are  the  only  sense  organs  known. 

There  is  no  circle  of  tentacles  in  the  branchial  siphon.  The  peripharyngeal  bands 
are  in  their  usual  position  in  the  Tunicata,  running  round  the  front  of  the  branchial 
sac  from  the  anterior  extremity  of  the  endostyle  to  the  front  of  the  dorsal  lamina. 
There  is  a  subneural  gland  underlying  the  ganglion.  Its  duct  leads  forwards,  and  opens 
into  the  front  of  the  branchial  sac  just  anterior  to  the  peripharyngeal  bands.  The 
opening  widens  out  to  form  a  richly  ciliated  groove,  which  may  be  either  straight  and 
elongated  antero-posteriorly  (PI.  VI.  fig.  11)  or  curved  upon  itself  to  form  a  more  or 
less  elaborate  "  dorsal  tubercle." 

The  endostyle  is  long  and  straight.  It  runs  to  the  posterior  end  of  the  Itranchial 
sac,  where  it  and  the  dorsal  lamina  meet  on  the  opposite  sides  of  the  cesophagcal 
aperture.  The  heart  is  placed  near  the  posterior  end  of  the  endostyle,  ventrally  to  the 
oesophagus. 

The  alimentary  canal  is  relatively  small,  and  is  coiled  up  along  with  the  testis  to 
form  a  small  compact  opaque  mass,  the  "nucleus"  or  visceral  mass  (PI.  IX.  fig.  7,  vise). 
This  arrangement  of  the  viscera  is  characteristic  of  Saljm,  and  distinguishes  it  from  the 
next  genus  Cyclosalpa,  in  which  the  alimentary  canal  is  stretched  out,  and  consequently 
no  "  nucleus  "  is  formed.  The  anus  opens  into  the  peribranchial  cavity  on  the  dorsal 
surface  of  the  nucleus  (Fig.  7,  a). 

The  figure  (Fig.  7,  p.  55)  represents  an  aggregated  or  sexual  Salpa  which  in  an 
earlier  period  of  its  existence  was  a  member  of  a  chain,  and  consequently  it  shows 
a  testis  and  a  developing  embryo.  The  ova  (always  few  in  number,  usually  only  one) 
appear  at  a  very  early  period  in  the  developing  chain  Salpa,  while  it  is  still  a  part  of 
the  gemmiparous  stolon  in  the  body  of  the  solitary  Salpa;  while  the  testis,  on  the  other 
hand,  does  not  develop  until  much  later.  This  protogyny  prevents  self-fertilisation. 
The  ovum  is  situated  in  the  median  dorsal  line,  not  far  from  the  posterior  end  of  the 
body,  and  lies  at  first  in  a  blood-sinus  of  the  mantle,  enclosed  in  an  ovisac,  the  wall  of 
which  is  prolonged  to  form  a  narrow  tube,  the  oviduct,  which  opens  into  the  peri- 
branchial cavity  on  its  right  side.  Spermatozoa  from  another  and  older  sexual  Salpa, 
belonging  to  a  different  chain,  gain  access  by  means  of  this  oviduct  and  fertilise  the 
ovum. 

The  embryonic  development  is  carried  on  in  a  "  brood-pouch"  formed  by  an  enlarge- 
ment and  modification  of  the  oviduct  into  a  sac  which  projects  into  the  peribranchial 
cavity,  and  eventually  ruptures  so  as  to  set  the  embryo  free.  At  an  early  period  in  its 
development,  part  of  the  wall  of  the  ovisac,  probably  along  with  part  of  the  embryo 
itself,  becomes  converted  into  the  "  placenta,"  an  organ  in  which  the  foetal  and  maternal 
blood-streams  circulate  in  close  proximity,  or  actually  coalesce  during  one  period.  At 
a  somewhat  later  stage,  a  number  of  cells  placed  near  the  posterior  end  of  the  body 

(ZOOL.  CHALL.  EXP.— PART  LXXVI.— 1888.)  Gggg  8 
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alongside  the  future  nucleus,  and  probably  belonging  to  the  hypoblast,  become  filled  up 
with  oil  globules  to  form  a  mass  of  nutrient  material, — the  "  elseoblast," — which  is  used 
up  later  on  in  the  development.  Many  suggestions  have  been  made  by  the  various 
writers  as  to  the  homology  of  this  elseoblast.  The  most  probable  is  that  it  is  the 
disappearing  rudiment  of  the  tail  found  in  the  larval  condition  of  most  Ascidians. 
The  free-swimming  tailed  larval  stage  is  not  found  in  the  life-history  of  Salpa — the 
development  being  direct. 

The  testis,  which  arrives  at  maturity  in  the  aggregated  Salpa  only  after  the 
embryo  has  been  got  rid  of,  is  a  system  of  tubules  ramifying  on  the  outer  surface  of  the 
visceral  mass  and  opening  into  the  peribranchial  cavity. 

The  embryo  produced  sexually  by  the  aggregated  Salpa  becomes  a  solitary  Salpa, 
and  this  while  still  young  develops  a  stolon  as  a  projection  on  the  right  side  of  the 
body  ventraUy  and  close  to  the  heart.  This  stolon  is  an  outgrowth  of  the  body-wall, 
containing  prolongations  of  all  the  more  important  systems  of  the  body — branchial  sac. 


Fig.  8. — Posterior  part  of  solitary  form  of  Salpa  democratica-mucronata,  showing  a  well-developed  chain. — (From  the  Encycloix-edia 

Britannica,  9th  ed. ) 
;iem.  young  aggregated  Salpcc  forming  the  chain ;  m.  mxiscle  band  of  mantle  ;  St.  stolon ;  (.  test ;  vise,  visceral  mass. 

pericardium,  blood-sinuses  of  mantle,  elseoblast  (hypoblast  cells  ?),  and  probably  nervous 
system.  As  the  stolon  elongates  it  becomes  segmented  into  pieces,  each  of  which 
develops  eventually  into  the  body  of  an  aggregated  Salpa  (see  Fig.  8).  After  the 
solitary  Salpa  has  become  fully  developed,  the  chain  produced  by  the  stolon  is  set  free 
in  sections,  each  section  being  composed  of  a  number  of  aggregated  Salpae  at  about  the 
same  stage  of  development.  In  most  cases  the  Salpse  in  a  chain  are  placed  in  a  double 
row,  and  alternate  so  that  each  one  touches  the  bodies  of  four  of  its  fellows.  It  is 
joined  to  each  of  these  neighbours  by  processes  of  its  body-wall  composed  of  the  mantle 
covered  by  a  layer  of  ectoderm.  AVhen  the  chain  is  still  young  the  test  is  thin,  and 
these  processes,  which  join  the  bodies  of  adjacent  Salpw,  are  relatively  long,  and  keep 
the  members  of  the  chain  far  apart ;  but  as  they  grow  older,  and  their  tests  thicken, 
the  Salpw  become  pushed  farther  apart,  and  the  joining  processes  are  finally  com- 
pletely embedded  in  the  tests,  and  the  chains  are  then  ready  to  break  Up  on  the 
slightest  touch,  and  the  Salpx  lead  the  rest  of  their  existence  in  a  separate  condition. 
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Out  of  the  enormous  number  of  aggregated  Salj}<v  collected  during  the  Challenger 
Expedition,  none  were  adhering  together  when  they  reached  my  hands.  In  all  cases 
the  chains,  being  fully  develojaed,  had  become  broken  up  into  their  constituent  Salj^ie. 

Each  species  of  Salpa  thus  occurs  in  two  very  distinct  forms  (Fig.  9,  A  and  B), — 
the  solitary  asexual  (proles  solitaria)  and  the  aggregated  sexual  {proles  yregata,  or 
"  chain  "), — and  the  latter  may  either  be  found  united  together  in  a  chain  or  singly  (see 
fig.  9,  B). 


end-- 


Fig.  O.—Salpu  runcinata-fiisiforiiiis.    A.  Solitary  form.     B.  Aggregated  form.— (From  the  Encyclop.^dia  Britannica,  9th  ed.) 
1-9.    muscle  bands;    at.    atrial   aperture;    Ir.   branchial  .aperture;    d.l.   dorsal   lamina;    d.t.    dorsal   tubercle; 
cm.  embryo  ;  e/id.  endostyle ;  acm.  gemmiparous  stolon;  m.  mantle;  n.(/.  nerve  ganglion ;  pp.  peripharyngeal  band  ; 
vise,  visceral  mass  (nucleus). 

This  circumstance,  and  the  fact  that  both  forms  of  most  species  had  been  found  and 
described  before  their  relationship  to  one  another  was  discovered,  has  led  to  the  applica- 
tion of  two  specific  names  to  each  species — not  as  synonyms,  but  the  one  applicable  to 
the  solitary  form  and  the  other  to  the  aggregated.  Thus  in  the  case  of  the  species 
represented  in  fig.  9,  the  solitary  form  is  generally  known  as  Sal2xc  runcmata, 
Chamisso,  and  the  aggregated  form  as  Salpa  fusiformis,  Cuvier ;  and  it  has  become 
customary  when  writing  of  the  species  as  a  whole  to  use  both  names  and  both 
authorities ;  thus — Salpa  runcinata-fusiformis,  Chamisso-Cuvier.  This  plan  was  first 
employed  by  Krohn  in  1846  ;^  it  was  adopted  by  Trau.stedt  in  his  admirable  revision 
of  the  species  of  Saljja  published  in  1885,  and  I  have  followed  it  here. 

If,  on  the  other  hand,  one  of  the  names  were  to  be  chosen  to  indicate  each  species 
of  Salpa,  then  two  alternatives  would  be  open:  (l)  To  follow  priority  only,  without 
reference  to  the  sexual  condition  of  the  form  first  named ;  and  (2)  to  choose  in  all  cases 
the  earliest  name  of  the  sexually  mature  or  chain  form  of  the  species.  Tliis  second 
course,  which  seems  in  some  respects  the  preferable  one,  would  result  in  a  form  being 
chosen  to  give  its  name  to  the  species  which  is  not  larger,  nor  more  highly  organised, 
nor  longer  lived  than  the  other  form,  but  merely  because  it  reproduces  sexually.     And, 

'  Ann.  d.  Sci.  Nat.  (Zool.),  ser.  3,  torn.  vi.  p.  110. 
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finally,  if  either  of  the  two  alternative  plans  for  choosing  a  single  specific  name  were 
adopted,  it  would  be  liable  to  result  in  considerable  confusion  between  the  species  as 
a  whole  and  either  of  its  constituent  forms ;  for  example,  Salpci  fusiformis  is  now 
generally  used  to  indicate  the  aggregated  form  of  its  species,  but  it  would,  if  the  second 
of  the  above  plans  were  adopted,  come  to  be  the  name  for  both  the  solitary  and  the 
aggregated  forms, — and  it  might  in  some  cases  be  difficult  to  tell  in  what  sense  the 
name  was  being  used. 

In  the  case  of  a  few  species,  where  the  solitary  and  aggregated  forms  were  found 
together,  and  their  relationship  was  known  when  they  were  first  described,  only  one 
specific  name  was  given,  and  in  these  cases,  of  course,  there  is  no  need  for  any  change ; 
but  in  the  majority  of  the  species,  where  the  two  generations  have  become  well  known 
under  distinct  names,  I  believe  it  will  lead  to  least  confusion  and  trouble  with 
synonymy  in  the  future  if  the  double  or  compound  names,  as  used  in  Traustedt's  paper 
and  in  the  following  pages,  be  systematically  adopted.' 

The  species  in  this  genus  are  closely  related,  and  are  not  readily  separated  into 
natural  groups.  A  discussion  of  their  mutual  relations,  and  a  tabular  synopsis  of  the 
genus,  will  be  found  in  Traustedt's  recent  paper.  ^ 

The  Challenger  collection  of  Saljjw  is  very  large,  numbering  between  three  and  four 
thousand  specimens,  but  they  are  all  referable  to  fourteen  species,  six  of  which  are  new 
to  science. 

Salpa  costata-tilesii,  Quoy  and  Gaimard — Cuvier  (PI.  IV.  figs.  1-8). 

Salpa  tilesii,  Cuvier,  Ann.  du  ]\Ius.,  torn.  iv.  p.  375,  ISOi. 

Salpa  costata,  Quoy  and  Gaimard,  Freycinet,  Voyage,  p.  504,  1824. 

Salpa  costata-tilesii,  Krohn,  Ann.  d.  Sci.  Nat.  (Zool.,  st'r.  3),  torn.  vi.  p.  114,  1846. 

Salpa  costata-tilesii,  Traustedt,  loc.  cit.,  p.  379,  which  see  for  further  synonymy. 

All  the  specimens  of  this  sf)ecies  in  the  Challenger  collection  are  more  or  less  injured 
or  imperfect.  They  all  belong  to  the  solitary  form  Salpa  costata,  Quoy  and  Gaimard. 
The  localities  are  as  follows  : — 

(1.)  June  23,  1874;  Station  166,  South  Pacific,  between  Australia  and  New 
Zealand;  lat.  38°  50'  0"  S.,  long.  169°  20'  0"  E.  ;  surf.  temp.  58°-5  ;  one  specimen  (A). 

(2.)  July  8,  1874;  Station  168,  off"  the  east  coast  of  New  Zealand;  lat.  40°28'0"S., 
long.  177°  43'  0"  E.  ;  depth,  1100  fathoms;  bottom  temp.  37''-2,  surf.  temp.  57°-2  ;  one 
specimen  (B). 

(3.)  April  5,  1875  ;  Station  230,  North-West  Pacific,  to  the  south  of  Japan  ;  lat. 
26°  29'  0"  N.,  long.  137°  57'  0"  E.  ;  surf  temp.  68°-5  ;  one  specimen  (C). 

(4.)  October  18,  1875  ;  South  Pacific  ;  surface  ;  lat.  36°  0'  0"  S.,  long.  132°  22'  0"  "\V. ; 
surf  temp.  58°-5  ;  one  specimen  (D). 

'  Tills  question  of  nomenclature  is  discussed  more  fully  iu  a  paper  published  in  Proc.  Biol.  Soc.  Liverpool,  vol.  ii 
p.  133,  1888. 

-  Bidrag  til  Kundskab  om  Salperne,  Vidensk.  SiUk.  Sb:,  G  Rskke,  naturvid.  og.  math.  Afd.  ii.  8,  p.  345.     KjVben- 
havn,  1885. 
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Specimen  A  (PI.  IV.  fig.  1)  measures  17  cm.  in  length,  exclusive  of  the  horn-like 
projections  on  the  posterior  end  of  the  body.  The  horns  measure  4"5  cm.  in  length  and 
8  mm.  in  breadth.  They  are  more  flattened  and  more  constricted  at  the  base  (PI.  IV". 
fig.  2)  than  those  figured  by  Traustedt. 

The  test  is  transparent,  soft,  and  gelatinous,  except  on  the  ventral  posterior  part  of 
the  body,  where  it  becomes  stifFer  and  considerably  thickened  to  form  a  protecting  pad 
over  the  nucleus.  The  test  forming  the  horns  is  also  stiffer  than  elsewhere.  Towards 
the  ventral  edge  of  the  body  the  test  is  raised  up  to  form  a  number  of  conical  pointed 
projections,  about  V5  mm.  to  2  mm.  in  height  and  in  diameter  at  the  base,  springing 
from  slight  hollows  (see  PI.  IV.  fig.  5). 

This  specimen  has  a  chain  of  embryos,  about  5  mm.  in  thickness,  placed  at  the 
ventral  edge  of  the  posterior  part  of  the  body.  The  larger  embryos  when  separated 
measure  each  4  mm.  in  length  and  2  mm.  in  greatest  breadth. 

This  is  the  largest  specimen  of  the  species  Salpa  costata-tilcsii  which  I  have  seen. 
A  specimen  in  the  British  Museum  collection,  from  Western  Australia,  measures  14 
cm.  in  length.  Traustedt,  however,  describes  his  largest  specimen  as  being  19  cm.  in 
length.  The  British  Museum  specimen  has  the  test  tuberculated,  like  that  of  specimen 
A  above  described. 

Specimen  B  is  a  fragment  of  the  test  of  a  very  large  Salpa,  probably  belonging  to 
this  .species.  It  is  about  1 2  cm.  in  length,  and  the  body  when  entire  must  have  been 
considerably  larger.  It  includes  the  thickened  region  covering  the  nucleus,  and  a  part 
of  the  tuberculated  ventral  surface  of  the  test.     The  tubercles  are  of  considerable  size. 

Specimen  C  measures  6  cm.  in  length.  The  greatest  breadth,  just  behind  the 
branchial  aperture,  is  3 "5  cm.,  while  the  breadth  at  the  atrial  aperture  is  2  cm.  The 
test  is  very  clear  and  transparent,  the  endostyle  showing  through  it  distinctly  as  a 
conspicuous  white  line.  The  thickening  over  the  region  of  the  nucleus  is  placed  more 
posteriorly  than  is  shown  in  Traustedt's  figure,'  or  than  I  have  seen  it  in  other 
specimens.  It  is  nearly  2  cm.  in  antero-posterior  length,  and  extends  close  up  to  the 
atrial  aperture  posteriorly  (PI.  IV.  figs.  3  and  4).  There  are  pointed  papillse  scattered 
over  the  ventral  surface  of  the  test,  especially  around  the  nuclear  swelling  and  in  front 
of  it,  and  a  few"  papillse  are  also  found  along  the  ventral  lip  of  the  branchial  aperture. 

The  dorsal  tubercle  of  this  specimen  does  not  agree  exactly  with  that  figured  by 
Traustedt  (see  PI.  IV.  fig.  8).  It  differs  slightly  in  the  shape  of  all  its  parts,  and  the 
languet  does  not  project  so  much  as  is  shown  in  the  case  of  Traustedt's  specimen. 

Specimen  D  measures  about  14  cm.  in  length,  but  is  not  complete  anteriorly.  The 
test  is  exceedingly  soft  and  gelatinous,  and  very  thin  considering  the  large  size  of  the 
animal.  Over  the  region  of  the  nucleus,  as  usual,  it  becomes  rather  thicker  and  stiffer. 
Tliere  are  no  projections  from  any  part  of  the  surface  of  this  test. 

1  Bidrag  til  Kundskab  om  Salperue,  Tab.  ii.  fig.  39. 
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In  the  mantle  of  this  specimen  the  muscle  Ijands  are  more  distinct  than  in  the  case 
of  specimen  A  from  Station  166.  The  "gill"  or  dorsal  lamina  (see  PI.  IV.  fig.  6)  has 
very  closely  placed  transverse  ridges  running  transversely  in  irregularly  convoluted 
courses.     The  ridges  are  formed  of  columnar  epithelium. 

There  is  evidently  a  considerable  amount  of  variability  in  this  large  species.  There 
are  some  forms  which  have  the  test  smooth  (e.g.  Challenger  specimen  D  and  Traustedt's 
specimen^ )  and  there  are  some  which  have  it  tuberculated  (e.g.  Challenger  specimens 
A  and  C,  and  British  Museum  specimen).  It  might  be  worth  while  to  separate  off  the 
latter  as  a  variety  echinata.  Then  the  position  of  the  nucleus  is  liable  to  variation 
(compare  PL  IV.  figs.  3  and  4,  with  fig.  1,  and  with  Traustedt's  figures).  Lastly,  the 
dorsal  tubercle  may  difier  in  shape  and  size  in  difi"erent  specimens,  as  is  shown 
above. 

The  anterior  extremity  of  the  endostyle  extends  forwards  in  front  of  the 
peripharyngeal  bands  (see  PL  IV.  fig.  7),  and  the  right  and  left  peripharyngeal  grooves 
are  completely  cut  off  ventrally  from  one  another  and  from  the  groove  of  the  endostyle. 

Traustedt  has  given  figures  of  this  species  seen  from  the  dorsal  and  ventral  surfaces. 
Plate  IV.  fig.  1,  shows  the  Challenger  specimen  A  seen  from  the  left  side,  half  the 
natural  size. 

Salpa,  sp.,  (?)  n.  sp.  (PL  IV.  fig.  9). 

External  Apj^earance. — The  shape  is  oblong,  with  the  ends  nearly  equally  wide, 
and  the  dorsal  and  ventral  edges  almost  straight.  The  branchial  and  atrial  apertures 
are  terminal,  large  and  bilaljiate.  The  nucleus  is  placed  on  the  ventral  edge  of  the 
posterior  end.  On  each  side  of  the  body  there  are  several  large  tubular  projections 
with  open  ends.     Length  of  the  body  about  1 6  cm. 

Tlie  Test  is  moderately  thick  and  firm.  At  the  posterior  end,  over  the  region  of  the 
nucleus,  it  becomes  stifi'er  and  thicker  than  elsewhere.  Along  the  posterior  part  of  the 
dorsal  surface,  and  around  the  branchial  and  atrial  apertures,  there  are  a  number  of 
large  pointed  tubercles.  The  tubular  projections  on  the  sides  of  the  body  are  formed 
by  a  prolongation  of  the  test  with  a  slightly  thickened  margin  to  the  terminal  aperture. 
Otherwdse  the  surface  of  the  test  is  smooth. 

The  specimen  from  which  the  above  description  is  drawn  up  is  a  fragment  of  a 
lai-ge  Salpa  which  was  found  in  the  same  bottle  with  a  fragment  of  Salpa  costata- 
tilesii  (specimen  B)  from  Station  168,  off  the  east  coast  of  New  Zealand,  July  8,  1874  ; 
lat.  40°  28'  0"  S.,  long.  177°  43'  0"  E.  ;  surf  temp.  57°-2. 

If  it  belongs  to  a  new  species,  it  is  probably  closely  allied  to  Salpa  costata-tilesii. 
Unfortunately,  only  a  portion  of  the  test,  including  the  branchial  and  atrial  apertures, 

'  See  his  figures  38  and  39. 
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the  nuclear  thickening,  and  the  greater  part  of  one  side  of  the  body  remains ;  of  the 
mantle  and  the  nucleus  and  other  internal  organs  no  traces  are  left. 

The  figure  (PI.  IV.  fig.  9)  shows  the  specimen,  about  one  half  the  natural  size,  with 
the  test  restored  as  much  as  possible  to  its  natural  condition.  The  branchial  aperture 
is  very  large.  Its  dorsal  and  ventral  lips  are  semicircular,  and  the  opening  measures 
6  cm.  from  side  to  side.  It  is  surrounded  by  a  slightly  thickened  border  (PI.  IV.  fig.  9). 
The  nuclear  thickening  of  the  test  is  placed  very  far  back,  close  to  the  atrial  aperture. 
It  is  over  6  cm.  in  length  antero-posteriorly.  It  is  distinct,  from  its  thickness  and 
smoothness,  but  is  not  so  prominent  as  in  the  case  of  Salpa  costata-tilesii  (PL  IV. 
fig.  1,  vise).  The  atrial  aperture  is  diamond-shaped  when  seen  from  the  posterior 
end.  It  measures  upwards  of  2  cm.  across.  Its  edges  are  thin,  and  are  imj)erfect  in 
the  specimen. 

The  pointed  tubercles  scattered  along  the  dorsal  part  of  the  test  are  exactly  like 
those  which  are  found  on  the  ventral  surface  in  Salpa  costata-tilesii  (see  PL  lA'^.  figs.  1 
and  4).  The  ventral  surface  in  the  present  specimen  is  perfectly  smooth.  The  remark- 
able tubular  processes  of  the  test  which  are  found  on  the  sides  of  the  body  are  nearer 
to  the  ventral  than  the  dorsal  edge.  Two  are  placed  near  the  middle  of  the  body,  and 
two  near  the  posterior  end  (PL  IV.  fig.  9),  close  to  the  nuclear  swelling.  The  processes 
are  from  5  mm.  to  1  cm.  in  extreme  length,  and  their  terminal  openings  are  about 
5  mm.  in  diameter. 

This  species  differs  from  the  solitary  form  of  Salpa  costata-tilesii  in  its  external 
appearance,  in  the  absence  of  any  horn-like  processes  at  the  posterior  end  of  the  body, 
in  the  position  of  the  nuclear  thickening  of  the  test,  in  the  position  of  the  pointed 
tubercles,  and  especially  in  the  presence  of  the  curious  tubular  projections  on  the  sides 
of  the  body.  It,  however,  resembles  the  aggregated  form  of  that  species  in  which 
there  are  no  horns  in  some  respects,  but  difi"ers  in  possessing  the  tubular  appendages. 
If  these  remarkable  structures  could  be  explained  as  being  the  modified  remains  of  the 
processes  of  the  test  which  join  the  young  aggregated  forms  together  in  the  chain,  then 
I  should  be  inclined  to  refer  this  specimen  to  Salpa  costata-tilesii,  aggregated  form  ;  but 
no  traces  of  any  such  projections  are  to  be  seen  in  Traustedt's  figures.  It  is  evident 
that  the  examination  of  further  specimens  is  necessary,  before  this  form  can  be  referred 
to  its  position  with  certaint}^ 

Salpa  hexagona,  t^uoy  and  Gaimard. 

Salpa  hexagona,  Quoy  and  Gaimard,  Freycinet,  Voyage,  p.  505,  1824. 
Salpa  hexagona,  Traustedt,  loc.  cit.,  p.  .379,  which  see  for  further  synonymy. 

Two  specimens  of  the  aggregated  form  of  this  species  were  collected  in  the  North 
Pacific  on  August  24,  1875,  lat.  13°  1'  0"  N.,  151°  50'  0"  W.,  from  the  surface,  at  night, 
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surf.  temp.  78°'2.  They  measure  2-2  cm.,  and  1'8  cm.  in  length.  They  agree  in  all 
respects  with  Traustedt's  description  and  figures.  A  third  specimen  of  the  same  form, 
measuring  1"8  cm.,  is  amongst  the  specimens  mounted  as  microscopic  slides  during  the 
expedition.     It  is  from  the  same  locality. 

Salpa  inuscuhsa,  n.  sp.  (PI.  VI.  figs.  1-4). 

External  Appearance. — The  shape  is  elongated,  with  the  anterior  and  posterior  ends 
somewhat  abruptly  narrowed.  The  middle  part  of  the  body  tapers  slightly  towards  the 
posterior  part,  and  is  ridged  longitudinally.  The  apertures  are  both  terminal.  The 
branchial  is  large,  and  has  semicircular  lips.  The  atrial  is  smaller  and  more  circular  in 
outline.     It  has  no  prominent  lips.     The  surface  is  smooth.     The  colour  is  a  yellowish 

gi"ey. 

Length,  4  cm.  ;  greatest  breadth,  1"2  cm. 

The  Test  is  thin,  and  only  moderately  firm.     It  is  fairly  transparent. 

The  Mantle  has  a  well-developed  musculature.  There  are  ten  very  wide  muscle 
bands,  which  nearly  [touch  one  another,  so  as  to  form  almost  a  complete  muscular 
investment. 

The  Endostyle  is  conspicuous. 

The  Dorsal  Lamina  has  the  ribbed  portion  rather  narrow. 

The  Dorsal  Tnhercle  is  large  but  simple.     It  is  elongated  antero-posteriorly. 

The  Visceral  Mass  is  of  moderate  size.    It  is  placed  near  the  posterior  end  of  the  body. 

Localities. —  (1.)  April  12,  1876;  Station  351,  Atlantic,  off  the  West  Coast  of 
Africa ;  surface  ;  lat.  9°  9'  0"  N.,  long.  16°  41'  0"  W. ;  surf.  temp.  8r-8  ;  two  specimens. 

(2.)  April  13,  1876;  Station  352,  lat.  10°  55'  0"  K,  long.  17"  46'  0"  W.  ;  surf, 
temp.  77°'7  ;  two  specimens. 

This  species  resembles  the  solitary  form  of  Salpa  hexagona  somewhat  in  shape,  in 
the  position  of  the  apertures,  and  especially  in  the  musculature,  but  differs  from  that 
species  in  several  points  of  structure,  and  particularly  in  the  total  absence  of  the  large 
posteriorly-placed  spines  found  in  Salpa  hexagona. 

The  body  is  somewhat  prismatic  in  shape  (PL  VI.  fig.  1).  The  dorsal  and  ventral 
surfaces  are  flat,  and  are  bounded  by  prominent  ridges,  while  the  sides  of  the  body  are 
(in  the  spirit  specimens)  rather  depressed.  There  are  thus  four  longitudinal  ridges,  a 
dorsal  and  a  ventral  on  each  side  of  the  body.  In  the  specimens  examined,  a  transverse 
section  of  the  middle  of  the  l)ody  would  have  a  quadrangular  shape  with  projecting 
angles  (PI.  VI.  fig.  2).  In  the  solitary  form  of  Saliva  hexagona  there  are  six  longi- 
tudinal ridges.  , 

The  anterior  end  of  the  body  is  wider  than  the  posterior  (PI.  VI.  fig.  1),  and  passes 
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more  gradually  into  the  larger  middle  part.  The  body  is  rounded  anteriorly,  while 
posteriorly  it  is  truncated.  This  difference  is  due  to  the  shapes  of  the  apertures.  The 
branchial  is  bilabiate,  and  the  anterior  parts  of  the  lips  arc  rounded, — the  dorsal 
projecting  slightly  farther  forward  than  the  ventral.  The  atrial  aperture,  on  the  other 
hand,  has  no  distinct  lips,  but  is  merely  the  circular  termination  of  the  atrial  siphon 
(PI.  VL  figs.  1  and  3). 

The  dimensions  given  above  are  those  of  one  of  the  specimens  obtained  on  April  12, 
1876.  The  other  is  3 '2  cm.  in  length  and  nearly  1  cm.  in  breadth.  The  two  specimens 
collected  on  April  13,  1876,  measure  3"2  cm.  and  2"8  cm.  in  length,  while  their  greatest 
breadth  is  about  1  "3  cm.  All  the  specimens  are  from  the  Atlantic ;  they  are  in  rather 
bad  condition. 

All  the  specimens  of  this  species  are  of  an  opaque  yellowish-grey  colour ;  but  this  is 
due  more,  I  believe,  to  the  strongly-developed  musculature  of  the  mantle  than  to  the  test. 
In  the  narrow  intervals  between  the  muscle  bauds,  the  test  appears  clear  and  transparent. 
The  longitudinal  ridges  on  the  test  are  very  sbghtly  thicker  than  the  rest  of  the  surface. 
They  are,  however,  due  more  to  folding  than  to  thickening.     They  are  not  echinated. 

The  musculature  is  very  remarkable  (PI.  VI.  figs.  1,  3,  and  4).  It  is  in  a  condition 
paralleled  only  by  the  solitary  form  of  Salj^a  hexagona.  The  muscle  bands  are  so  wide 
that  they  almost  touch  their  neighbours,  and  here  and  there  they  do  touch  and  fuse 
with  one  another.  There  are  nine  or  ten  bands  on  each  side,  of  which  the  first  is  single 
in  the  dorsal  middle  line  (PI.  VI.  figs.  3  and  4),  but  breaks  up  as  it  runs  outwards  to 
the  sides  into  three  branches,  one  of  which  continues  its  course  transversely,  while  the 
other  two  turn  forwards  towards  the  branchial  aperture  (PI.  VI.  fig.  4).  If  these  two 
anterior  branches  be  regarded  as  distinct  muscle  bands,  then  the  total  number  would  be 
twelve,  of  which  the  first,  second,  and  third  fuse  dorsally.  At  the  posterior  end  of  the 
body  it  becomes  difficult  to  distinguish  the  exact  number  of  bands  as  they  lie  close 
together  and  partially  fuse  at  intervals.  In  Salpa  hexagona,  solitary  form,  there 
are  eleven  bands,  of  which  the  posterior  is  partially  divided,  while  the  arrangement 
at  the  anterior  end  of  the  body  is  quite  different  from  that  seen  in  the  present  species. 

The  endostyle  is  large  (PI.  VI.  fig.  3.  en.),  and  extends  farther  forwards  than  the 
anterior  end  of  the  dorsal  lamina.  The  peripharyngeal  bands  run  dorsally  and 
posteriorly.  The  dorsal  lamina  is  attached  to  the  mantle  as  far  back  as  the  third 
muscle  band  (PL  VI.  fig.  4,  d.l).  Its  ribbed  portion  is  narrower  than  usual,  and  the 
transverse  ridges  are  slight  and  irregular  (PI.  VL  fig.  4).  The  dorsal  tubercle  scarcely 
projects  from  the  surface  of  the  triangular  peritubercular  area  (PL  VL  figs.  3  and  4), 
and  the  languet  is  apparently  absent.  The  ganglion  is  placed  on  the  first,  or  at  the 
junction  of  the  first  and  second  muscle  bands.  It  is  farther  back  than  in  most  species 
of  Salpa,  but  not  nearly  so  far  back  as  in  Salpa  hexagona,  where,  according  to 
Traustedt,  it  lies  on  the  fifth  muscle  band. 

(ZOOL.  CHALL.  EXr.— PART  LXXVI. — 1SS3.)  Gggg  9 
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The  \'isceral  mass  is  globular,  and  of  au  opaque,  yellowish-white  colour.  It  lies  at 
the  base  of  the  atrial  siphon,  rather  to  the  right  side  of  the  posterior  end  of  the 
endostyle  (PL  VI.  figs.  1  and  3,  vise). 

Salpa  echinata,  n.  sp.  (PI.  V.  figs.  1-10). 

External  Appearance. — The  body  is  elongated,  sub-cylindrical,  and  rather  swollen 
towards  the  posterior  part.  The  anterior  end  is  narrow,  but  rounded.  The  posterior 
end  is  wider,  but  more  irregular  in  shape.  The  dorsal  surface  is  flat ;  the  ventral  is 
gently  convex.  The  branchial  aperture  is  on  the  dorsal  surface  near  the  anterior  end. 
It  is  rather  small,  and  is  semicircular  in  outline.  The  atrial  aperture  is  placed  at  the 
posterior  end  of  the  body,  and  is  surrounded  by  irregular  spinose  processes  of  the  test. 
The  surface  is  smooth,  with  the  exception  of  a  series  of  dorsal,  lateral,  and  ventral 
echinated  ridges,  which  run  more  or  less  longitudinally  from  end  to  end.  These  ridges 
become  more  numerous  anteriorly,  but  more  prominent  towards  the  posterior  end  of 
the  body. 

Length,  4  cm.  ;  breadth,  near  anterior  end,  7  mm.,  near  posterior  end,  1  cm. 

Tlie  Test  is  clear  and  transparent.  It  is  soft  and  rather  thin,  except  where  thickened 
to  form  the  echinated  ridges,  and  on  the  posterior  part  of  the  ventral  surface,  over  the 
visceral  mass.  The  posterior  swollen  part  where  the  ridges  are  largest  is  considerably 
stiffer  than  the  anterior  part. 

The  Mantle  has  the  musculature  moderately  developed.  There  are  nine  transverse 
muscle  bands  visible  on  the  sides  of  the  body.  Of  these,  the  first,  second,  and  third 
approach  one  another  dorsally,  and  fuse  in  the  middle  line,  while  the  remaining  six 
keep  distinct,  and  are  nearly  equidistant  from  one  another.  All  the  muscle  bands 
die  away  ventrally. 

TJie  Endostyle  is  very  distinct.    It  extends  forwards  in  front  of  the  branchial  aperture. 

TJie  Dorsal  Tuhercle  is  simple,  but  of  fairly  large  size.  It  is  elongated  antero- 
posteriorly,  and  has  gently  rounded  ends. 

Tlie  Visceral  Mass  is  placed  near  the  posterior  end  of  the  ventral  surface.  It  is 
not  large. 

Localities. — (1.)  October  21,  1875;  Station  288,  South  Pacific;  surface;  lat.  40° 
3'  0"  S.,  long.  132°  58'  0"  W.  ;  surf.  temp.  54°-5  ;  two  specimens. 

(2.)  November  5,  1875;  Station  295,  South  Pacific;  surface,  taken  at  night;  lat. 
38°  7'  0"  S.,  long.  94°  4'  0"  W.  ;  surf.  temp.  58°-5  ;  one  specimen. 

(3.)  January  21,  1876  ;  Station  314,  near  the  Straits  of  Magellan ;  lat.  51°  35'  0"  S., 
long.  65°  39'  0"  W. ;  depth,  70  fms. ;  bottom  temp.  46°,  surf  temp.  48° ;  two  specimens. 

(4.)  April  12,  1876  ;  Station  351,  Atlantic,  off  the  West  Coast  of  Africa;  surface; 
lat.  9°  9'  0"  N.,  long.  16°  41'  0"  W. ;  surf.  temp.  81°-8  ;  one  specimen. 
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The  presence  in  this  species  of  echinated  ridges,  terminating  posteriorly  in  spines, 
shows  some  resemblance  to  Salpa  hexagona,  but  the  two  species  differ  in  many  points 
— notably  in  the  musculature.  The  distribution  of  the  present  species  is  wide.  It  was 
taken  twice  in  the  Pacific  and  twice  in  the  Atlantic.  It  appears  to  be  identical  \\i\X\ 
the  species  found  on  the  east  coast  of  North  America,  which  is  sent  out  under  the  name 
of  ''Salpa  (large  species)"  by  the  United  States  Fish  Commission. 

A  noteworthy  point  in  regard  to  the  shape  is  the  bulb-like  swelling  of  the  posterior 
part  of  the  body  (PI.  V.  figs.  1-3).  It  is  seen  in  all  the  specimens.  The  narrow 
anterior  half  of  the  body  is  almost  cylindrical,  and  it  terminates  in  a  smooth,  rounded, 
anterior  end.  The  posterior  extremity,  on  the  other  hand,  is  irregularly  pointed,  and 
bears  the  atrial  aperture.  The  dorsal  surface  is  flattened,  and  even  slightly  depressed, 
while  the  sides  of  the  body  are  rounded  (PI.  V.  fig.  3).  The  ventral  surface  attains  its 
greatest  convexity  about  two-thirds  of  the  way  back  (PI.  V.  fig.  2).  The  longitudinal 
serrated  ridges  are  arranged  as  follows  : — 

There  are  two  main  dorsal  ridges  which  spring  from  the  pointed  posterior  end,  and 
rapidly  diverge  until  they  are  about  8  mm.  apart  on  the  wide  bulbous  part  of  the 
body  (PL  V.  fig.  1)  ;  they  then  approach  slightly,  and  again  diverge  so  as  to  attain  a 
lateral  position,  which  they  preserve  until  they  gradually  die  away  on  the  anterior  end 
of  the  body.  Between  these  main  dorsal  ridges  there  are  other  shorter  and  less 
conspicuous  ridges  on  the  dorsal  surface, — one  on  each  side  of  the  middle  line  on  the 
posterior  wider  part  of  the  body,  and  two  on  each  side  of  the  middle  line  on  the 
anterior  narrower  part  of  the  body  (PL  V.  fig.  1).  There  are  also  a  few  scattered 
minute  pointed  tubercles  between  these  ridges.  Along  each  side  of  the  body,  rather 
nearer  the  ventral  than  the  dorsal  surface,  runs  a  well-marked  longitudinal  serrated 
ridge.  Its  course  is  fairly  straight  (PL  V.  fig.  2).  It  is  most  strongly  marked  at  the 
posterior  end,  and  dies  away  anteriorly.  Finally,  in  the  median  ventral  fine,  on  the 
wider  posterior  end  of  the  body,  there  is  a  strongly-marked  longitudinal  serrated  ridge 
(PL  V.  fig.  3).  About  1'2  cm.  from  the  posterior  end  this  ventral  ridge  bifurcates,  and 
the  two  branches,  which  diverge  slightly,  run  forwards  till  they  die  away  on  the 
anterior  extremity  of  the  body.  All  these  ridges  are  more  conspicuous  on  the 
posterior  part  of  the  body,  and  end  posteriorly  in  prominent  spines.  There  are  thus 
five  main  ridges  (two  dorsal,  two  lateral,  and  a  ventral),  and  two  slighter  ones,  on  the 
posterior  half  of  the  body ;  and  six  main  ridges  (two  dorsal,  two  lateral,  and  two 
ventral),  and  four  slighter  ones,  on  the  anterior  half  (see  the  transverse  sections  of  the 
anterior,  fig.  6,  and  of  the  posterior,  fig.  5,  parts  of  the  body  showing  the  shape  and  the 
arrangement  of  the  ridges). 

The  test  of  the  anterior  half  of  the  body  is  very  weak,  posteriorly  it  is  much 
firmer,  and  over  the  region  of  the  nucleus  it  becomes  considerably  thickened.  The 
edges  of  the  small  semicircular  branchial  aperture  (PL  V.  fig.  1)  are  also  thickened  so 
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as  to  form  a  distinct  margin.     The  atrial  aperture  has  no  bounding  margin  except  the 
spinose  processes  which  terminate  the  longitudinal  ridges  posteriorly. 

The  measurements  given  above  are  taken  from  the  specimen  obtained  on 
November  5,  1875.  The  two  specimens  collected  on  October  21,  1875,  are  larger,  and 
measure  5 '5  cm.  and  4  "2  cm.  in  length.  The  two  specimens  from  Station  314,  January 
21,  1876,  measure  3'7  cm.  and  5  cm.  in  length.  The  remaining  specimen,  collected  on 
April  12,  187G,  is  3  cm.  in  length. 

The  muscle  bands  in  the  mantle  are  rather  narrow,  and  are  all  of  much  the  same 
size.  There  is  no  musculature  on  the  ventral  surface,  as  all  the  bands  end  on  the  sides 
of  the  body  (PI.  V.  fig.  2).  The  musculature  of  the  dorsal  surface  (PL  V.  fig.  1)  is 
somewhat  like  that  of  the  solitary  forms  of  Sa^^a  runeinata-fusiformis  and  of  Salpa 
cylindrica,  but  differs  from  both.  In  Salpa  runcinata  the  eighth  and  ninth  bands 
approach  and  meet  dorsally,  and  in  Salpa  cylindrica  the  fourth  band  joins  with  the  first, 
second,  and  third  dorsally ;  while  in  the  present  species  the  fourth,  eighth,  and  ninth 
bands  are  quite  distinct  and  independent  of  their  neighbours.  Figure  7  shows  the 
junction  of  the  first,  second,  and  third  bands  dorsally. 

The  conspicuous  endostyle  (PL  V.  figs.  3  and  9,  en.)  is  of  a  slightly  yellow*  colour. 
In  the  specimen  collected  on  November  5,  1875,  it  is  3  cm.  in  length,  and  extends  from 
close  to  the  anterior  end  of  the  body  (1  mm.  in  front  of  the  peripharyngeal  band)  to  the 
anterior  part  of  the  visceral  mass.  The  peripharyngeal  bands  bend  posteriorly  on  the 
sides  of  the  body  and  on  the  dorsal  surface  (PL  V.  fig.  9,  p-P-),  so  that  the  dorsal 
tubercle  comes  to  be  placed  posterior  to  the  anterior  extremity  of  the  endostyle. 

The  nerve  ganglion  is  small  and  of  rounded  form.  The  dorsal  lamina  is  fairly  large. 
The  transverse  ridges  on  it  are  rather  wide,  closely  placed,  and  arranged  with  great 
regularity  (PL  V.  fig.  8).  Their-  course  is  almost  straight.  The  dorsal  tubercle  has  a 
curved  free  margin  (PL  V.  fig.  9,  d.t),  with  rounded  anterior  and  posterior  ends.  The 
languet  is  not  well  marked. 

The  visceral  mass  is  formed  of  two  parts,  of  which  one  is  globular  in  shape,  and  is 
composed  of  the  alimentary  and  reproductive  vLscera ;  while  the  other  is  of  curved  or 
irregularly  crescentic  shape,  and  is  probably  the  remains  of  the  elasoblast  (PL  V. 
figs.  3,  4,  and  10).  Figure  4  also  shows,  placed  more  anteriorly  in  the  median  ventral 
line,  a  spherical  dark-coloured  mass,  which  may  be  what  is  left  of  the  "  placenta  "  of 
the  embryo.  In  that  case  the  specimen  figured  is  of  course  a  solitary  form,  although  it 
shows  no  trace  of  a  developing  chain. 

Scdpa  mollis,  n.  sp.  (PL  V.  figs.  11-15). 

External  Ap>pearance. — The  shape  is  elongated,  and  sub- cylindrical.  The  anterior 
and   posterior    ends   are   moderately  wide,  and   the    sides    are    nearly   parallel.     The 
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branchial  aperture  is  placed  on  the  dorsal  edge,  nearly  2  cm.  from  the  anterior  end  of  the 
body.  The  atrial  aperture  is  at  the  posterior  end.  The  surface  is  covered  with  small 
pointed  tubercles  placed  mainly  in  longitudinal  rows,  of  which  there  are  six  to  eight  on 
each  side.  Towards  the  extremities  of  the  body  these  rows  become  more  distinct,  and 
at  the  posterior  end  they  are  raised  up  to  form  prominent  toothed  ridges. 

Length  nearly  12  cm.,  breadth  3  to  3-5  cm. 

77ie  Test  is  very  transparent,  and  is  thin  and  soft  all  over  the  body.  Its  thickiiess 
between  the  toothed  ridges  is  about  1  mm. 

Tlie  Mantle  has  its  musculature  moderately  developed.  There  arc  ten  transverse 
muscle  bands  on  the  dorsal  surface.  Of  these  the  second  and  third  approach  and  join 
one  another  dorsally,  while  the  rest  remain  independent.  All  the  muscle  bands  die 
away  on  the  ventral  surface. 

The  Endostyle  is  cons^^icuous  on  the  ventral  surface.  It  runs  from  the  first  to  the 
ninth  muscle  band. 

TJie  Dorsal  Lamina  is  large,  but  clear  and  transparent.  The  transverse  ridges  are 
very  slightly  marked. 

The  Dorsal  Tubercle  is  large,  but  simple.     It  is  elongated  antero-posteriorly. 

The  Visceral  Mass  is  not  large.  It  is  placed  near  the  posterior  end  of  the  botly, 
between  the  ventral  ends  of  the  eighth  and  ninth  muscle  bauds. 

Locality.— ^OYCxahnx  6,  1875;  South  Pacific;  at  night;  lat.  37'  50'  0"  S.,  long.  93" 
54'  0"  W.  ;  surf.  temp.  59°  7. 

The  above  description  is  taken  from  a  single  large  specimen,  somewhat  injured, 
which  was  collected  near  Station  295,  in  the  South  Pacific.  The  test  is  singularly  soft 
and  flexible,  so  that  it  is  impossible  to  say  exactly  what  the  shape  of  the  body  was  when 
living.  A  notable  feature  in  the  external  appearance  is  the  presence  of  the  numerous 
small  papillae  scattered  all  over  the  body.  The  toothed  ridges  which  they  form  at  the 
posterior  end  of  the  body  (PI.  V.  fig.  13)  are  about  2  mm.  in  height.  Plate  V.  fig.  14 
represents  a  section  across  part  of  the  test  and  two  of  the  ridges,  natural  size. 
Between  the  ridges  there  are  numerous  irregularly  scattered  smaller  papillte  (PI.  V. 
fig.  13).  The  branchial  aperture  is  a  transverse  curved  slit,  with  slightly  thickened  lips 
(PL  V.  fig.  15).     The  atrial  aperture  is  torn  in  the  present  specimen. 

The  musculature  of  the  dorsal  surface  (PI.  V.  fig.  11)  resembles  somewhat  that  of 
the  solitary  form  of  Salpa  africana-maxima,  where,  however,  there  are  only  nine  bands 
altogether,  and  the  second  and  third  do  not  join  as  they  do  in  this  species.  The 
muscle  bands  run  round  the  sides  of  the  body,  and  end  on  the  edges  of  the  ventral 
surface,  so  as  to  leave  a  space  free  from  muscles  on  each  side  of  the  endostyle 
(PI  V.  fig.  12).  There  are  scattered  muscle  fibres  on  the  tube-like  posterior  part  of 
the  mantle  which  forms  the  atrial  siphon. 
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The  endostyle  does  not  extend  so  far  forwards  as  in  the  case  of  Saljya  echinata,  but 
its  anterior  end  projects  a  little  in  front  of  the  peripharyngeal  band  (PI.  V.  fig.  15,  p.p.), 
and  is  distinctly  in  front  of  the  dorsal  tubercle.  It  does  not  reach  so  far  forwards  as 
the  branchial  aperture.  The  peripharyngeal  bands  have  an  undulating  course  (PL  V. 
fig.  15).  Commencing  from  the  anterior  extremity  of  the  endostyle,  they  run  outwards 
and  then  forwards  to  the  side  of  the  body,  and  then  backwards  and  inwards  along  the 
dorsal  surface  to  the  anterior  end  of  the  dorsal  lamina.  The  languet  or  posterior  part 
of  the  dorsal  tubercle  is  moderately  developed  (PL  V.  fig.  15,  d.t.),  and  points  backwards. 

The  transverse  rilis  on  the  dorsal  lamina  are  so  slight  as  to  be  scarcely  visible  (PL  V. 
fig.  15,  cl.l.)  They  are  narrow,  and  very  irregular  in  their  course.  The  whole  dorsal 
lamina,  like  the  rest  of  the  body  in  this  species,  is  very  transparent  and  gelatinous. 

The  visceral  mass  is  compact  and  small  relatively  to  the  size  of  the  body  (PL  V. 
fig.  12).     It  is  of  an  opaque  white  colour. 

Salpa  cordiformis-zonaria,  Quoy  and  Gaimard — Pallas  (PL  VII.  figs.  1-9). 

Holothurium  zonarium,  Pallas,  Spicil.  Zool.,  fasc.  x.  p.  26,  1774. 

Salpa  cordiformis,  Quoy  and  Gaimard,  Ann.  d.  Sci.  Nat.,  torn.  x.  p.  22G,  1827. 

Salpa  cordiformis-zonaria,  Krohn,  Ann.  d.  Sci.  Nat.  (Zool.),  s6r.  3,  torn.  vi.  p.  112,  1846. 

Salpa  coi-diforniis-zonaria,  Traustedt,  loc.  cit.,  p.  382,  which  see  for  further  synonymy. 

The  specimens  of  this  species  in  the  collection  represent  both  the  solitarj^  and  the 
aggregated  forms.     They  are  from  the  following  localities  : — 

(1.)  June  23,  1874  ;  Station  166,  Pacific,  west  of  New  Zealand;  lat.  38°  50'  0"  S., 
long.  169°  20'  0"  E.  ;  depth,  275  fathoms;  bottom  temp.  50°-8,  surf  temp.  58°-5  ;  two 
specimens  of  the  solitary  form  (3"5  cm.  and  2"8  cm.  in  length). 

(2.)  August  25,  1874;  Station  181,  South-West  Pacific;  lat.  13°  50'  0"  S.,  long. 
151°  49'  0"  E.  ;  surf.  temp.  80°  ;  two  specimens  of  the  aggregated  form  (1  cm.  and  1*5 
cm.  in  length). 

(3.)  March  16,  1875;  Station  222,  West  Pacific,  north  of  the  Admiralty  Islands; 
surface  ;  lat.  2°  15'  0"  N.,  long.  146°  16'  0"  E.  ;  surf.  temp.  82°'8  ;  one  specimen  of  the 
aggregated  form  (small),  two  specimens  of  the  solitary  form  (2 "5  cm.  and  3  cm.  in  length). 

(4.)  April  3,  1875;  North  Pacific ;  surface  ;  lat.  24°  49'  0"  N.,  long.  138°  34'  0"  E.  ; 
surf.  temp.  71°'5  ;  one  specimen  of  the  aggregated  form  (2"2  cm.  in  length). 

(5.)  June  5,  1875 ;  Station  236,  off  Japan ;  lat.  34°  58'  0"  N.,  long.  139°  29'  0"  E.  ; 
surf  temp.  66°'5  ;  one  specimen  of  the  aggregated  form  (3'2  cm.  in  length). 

(6.)  January,  1876  ;  Straits  of  Magellan  ;  th  reespecimens  of  the  aggregated  form 
(one  nearly  6  cm.  in  length,  one  test  only). 

(7.)  January  1,  1876  ;  Station  305,  off  the  West  Coast  of  South  America ;  lat.  47° 
47'  0"  S.,  long.  74°  47'  0"  W.  ;  surf  temp.  55°'5  ;  one  specimen  of  the  aggregated  form 
(3-3  cm.  in  length). 
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(8.)  January  11,  187G  ;  Station  31L  Straits  of  Magellan  ;  lat.  52°  45'  30"  S.,  long. 
73°  46'  0"  AV. ;  surf.  temp.  50° ;  two  specimens  of  the  aggregated  form  (4  cm.  in  length). 

(9.)  February  14,  187G;  Station  320,  South  Atlantic,  off  Buenos  Ayres ;  lat.  37° 
17'  0"  S.,  long.  53°  52'  0"  W. ;  surf  temp.  67°"5  ;  one  specimen  of  the  aggregated  form, 
and  one  specimen  of  the  solitary  form  (6  cm.  in  length). 

(10.)  March  9,  1876  ;  Station  331,  South  Atlantic  ;  lat.  37°  47°  0"  S.,  long.  30° 
20'  0"  "W.  ;  surf.  temp.  64°-5  ;  three  specimens  of  the  aggregated  form. 

(11.)  April  28,  1876;  North  Atlantic;  lat.  17°  47'  0"  N.,  long.  28°  28'  0"  W.  ; 
surf  temp.  73''"5  ;  three  specimens  of  the  aggregated  form  (from  2  cm.  to  2-5  cm.  in 
length,  two  of  them  imperfect). 

(12.)  Collected  during  the  cruise  of  H.M.S.  "Knight-Errant;"  North  Atlantic,  to 
the  north-west  of  Scotland ;  several  specimens  of  the  aggregated  form. 

Both  the  solitary  and  the  aggregated  forms  in  this  collection  differ  somewhat  from 
the  figures  of  the  species  given  by  Traustedt. 

The  two  specimens  of  the  solitary  form  from  Station  166  (see  PL  YII.  fig.  4)  have 
the  two  laterally  placed  spines  near  the  atrial  aperture  and  the  broad  truncated  anterior 
end,  and  the  muscle  bands  are  wider  than  in  the  aggregated  form,  although  not  so 
wide  as  in  the  specimens  figured  by  Traustedt.  The  pointed  posterior  end  is  relatively 
longer,  and  tapers  to  a  finer  point  than  is  the  case  in  Traustedt's  figure.  In  all  other 
respects  the  specimens  are  typical.  The  two  specimens  collected  in  the  Pacific,  on 
March  16,  1875,  have  the  posterior  processes  all  well  marked  and  sharp  pointed,  and  in 
other  respects  agree  with  the  typical  form. 

The  large  specimen  of  the  solitary  form  from  Station  320  measures  6  cm.  in  length 
and  2  cm.  in  breadth.  It  has  very  wide  muscle  bands,  more  like  those  figured  by 
Traustedt  than  any  of  the  other  Challenger  forms.  They  are  about  8  mm.  in  width.  In 
the  shape  of  the  body,  however,  this  specimen  is  not  in  the  typical  condition.  It  has  a 
very  short  process  at  the  posterior  end  of  the  body,  which  is  not  quite  median  in  posi- 
tion, and  the  lateral  spines  are  very  slightly  developed  and  are  unsymmetrical.  In  these 
respects  this  specimen  shows  an  approach  to  the  characters  of  the  aggregated  form. 

The  aggregated  form  of  this  species  was  met  with  by  the  Challenger  much  more 
frequently  than  the  solitary;  and  the  specimens  collected  by  the  "Knight-Errant" 
Expedition  in  the  North  Atlantic  during  the  summer  of  1880  belong  entirely  to  the 
aggregated  form.  These  specimens  differ  in  shape  amongst  themselves  to  a  consider- 
able degree  (PL  VII.  figs.  1,  2,  and  3).  The  anterior  end  may  be  rounded  and  blunt, 
or  conical  and  pointed,  or  quite  irregular  in  shape  ;  while  the  posterior  end  may  also 
be  irregularly  rounded,  or  may  be  produced  to  form  a  process  tapering  more  or  less  to 
a  point.  This  pointed  posterior  end  is  never  median,  but  turns  somewhat  towards  the 
right  side  of  the  body  in  all  the  specimens  (PL  VII.  figs.  2  and  3).     The  sides  of  the 
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body  in  my  specimens  do  not  bulge  outwards,  as  is  shown  in  Traustedt's  figure/  but 
are  straight  and  parallel,  and  in  this  respect  are  more  like  Traustedt's  figures  -  of  the 
solitary  form. 

The  Challenger  specimen  of  the  aggregated  form  from  Station  320,  in  the  South 
Atlantic,  is  precisely  like  those  collected  by  the  "  Knight-Errant "  in  the  Xorth 
Atlantic,  and  has  the  pointed  posterior  end  turned  very  much  to  the  right  side. 

One  of  the  specimens  from  the  Straits  of  Magellan  is  the  largest  in  the  collection.  It 
is  nearly  6  cm.  in  length,  and  has  the  posterior  projection  over  1  cm.  in  length.  In  the 
specimen  obtained  in  the  Pacific,  on  April  3,  1875,  the  posterior  projection  is  relatively 
very  long,  and  the  muscle  bands  in  the  mantle  are  narrow.  In  one  of  the  specimens 
obtained  in  the  North  Atlantic,  on  April  28,  1876,  the  posterior  projection  is  also  very 
long;  while,  on  the  other  hand,  the  specimens  from  Station  311,  in  the  Straits  of 
Magellan,  have  their  posterior  ends  very  blunt,  there  being  almost  no  process.  The 
specimen  from  Station  23G,  off  the  coast  of  Japan,  is  rather  more  slender  than  usual, 
and  has  the  posterior  projection  long  and  pointed.  It  measures  7  mm.  in  length,  the 
length  of  the  whole  body  being  3 "2  cm. 

The  three  specimens  collected  in  the  South  Atlantic,  on  March  9,  1876,  have 
embryos,  occupying  the  exact  position  figured  by  Traustedt.  A  part  of  one  of  these 
specimens  is  shown  on  Plate  VII.  fig.  5,  with  three  embryos  lying  between  the  5th  and 
6  th  muscle  bands.  Figures  6-9  on  Plate  VII.  illustrate  some  points  in  the  histology  of 
the  aggregated  forms  collected  on  March  9,  1876.  Figure  6  shows  the  nervous  system, 
dorsal  tubercle,  and  neighbouring  parts.  The  muscle  fibres  in  these  specimens  are  verj' 
distinctly  nucleated  and  cross-striated.  Figure  7  shows  a  part  of  the  edge  of  the  dorsal 
tubercle,  and  figure  8  some  of  the  ciliated  cells  more  highly  magnified.  The  large 
nucleated  cells  forming  the  lateral  appendages  of  the  nerve  ganglion  are  shown  in  fig.  9. 

The  three  processes  of  the  mantle,  shown  running  into  the  test  at  the  anterior  end  of 
the  body  in  Traustedt's  figure,  are  not  always  present  in  the  Challenger  specimens.  In 
some  there  are  two  processes,  in  some  only  one,  and  in  some  none  of  them  are  present. 

Salpa  cylindrica,  Cuvier  (PL  VII.  fig.  10). 

Salpa  cylindrica,  Cuvier,  Anu.  du  Mus.,  torn.  iv.  p.  381,  1804. 

lasis  cylindrica,  Savigny,  M(5m.,  p.  124,  1816. 

Salpa  cylindrica,  Traustedt,  Ivc.  cif.,  p.  277,  which  see  for  further  sj-nonymy. 

Both  solitary  and  aggregated  forms  of  this  species  are  represented  in  the  Challenger 
collection.     The   following   is    a   list   of  the  localities  at  which  the  specimens  were 
■  obtained : — 

(1.)  December  27,  1873  ;  Station  145a  ;  lat.  46°  41'  0"  S.,  long.  38°  10'  0"  E.  ;  ofl' 

1  Loc.  cit.,  tab.  i.  fig.  21.  2  i^g^_  ^n.,  tab.  i.  figs.  18  and  ly. 
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Prince  Edward  Island,  in  the  Southern  Ocean;  taken  at  night;  surf.  temp.  41°'5  ;  one 
specimen,  probably  of  the  solitary  form  of  this  species  (only  a  fragment,  in  bad  condition). 

(2.)  February  2,  1874  ;  Station  150,  in  the  Southern  Ocean  ;  lat.  52°  4'  0"  S.,  long. 
71°  22'  0"  E.  ;  surf.  temp.  37°"5  ;  one  specimen  of  the  solitary  form  (l"5  cm.  in  length). 

(3.)  February  3,  1874  ;  in  the  Southern  Ocean,  near  Heard  Island  ;  lat.  52°  20'  0"  S., 
long.  72°  14'0"E. ;  surf.  temp.  38°;  one  specimen,  probably  of  the  solitary  form  of 
this  species  (in  bad  condition). 

(4.)  August  25,  1874;  Station  181,  in  the  West  Pacific;  lat.  13°  50' 0"  S.,  long. 
151°  49'  0"  E.  ;  surf.  temp.  80°;  six  specimens,  probably  of  the  solitary  form  of  this 
species  (in  very  bad  condition  ;  average  length  about  2  cm. ). 

(5.)  March  16,  1875;  Station  222,  in  the  West  Pacific,  north  of  the  Admiralty 
Islands  ;  sur&ce  ;  lat.  2°  15'  0"  N.,  long.  146°  16'  0"  E. ;  surf.  temp.  82°'8  ;  one  specimen 
of  the  solitary  form  (rather  large  and  opaque). 

(6.)  April  5,  1875;  Station  230,  Pacific;  lat.  26°  29' 0"  N.,  long.  137°  57' 0"  E.  ; 
surf.  temp.  68°"5  ;  one  specimen,  possibly  of  this  species,  in  bad  condition  (in  a  tube 
along  with  a  young  Pyrosoma). 

(7.)  November  5,  1875;  Station  295,  South  Pacific;  surface,  at  night;  lat.  38°  7' 
O"  S.,  long.  94°  4'  0"  W.  ;  surf.  temp.  58°"5  ;  five  specimens  of  the  solitary  form  (small), 
and  five  specimens  of  the  aggregated  form  (small,  and  in  bad  condition). 

(8.)  April  26,  1876  ;  North  Atlantic,  off  the  West  Coast  of  Africa  ;  lat.  16°  49'  O"  N., 
long.  25°  14'  O"  W.  ;  surf.  temp.  73°'2  ;  four  specimens  of  the  solitary  form  (largest  4 
cm.  in  length  and  1  cm.  in  breadth),  and  many  specimens  of  the  aggregated  form  ('small, 
average  length  5  mm.).  In  the  same  bottle  is  part  of  the  test  of  a  large  Salpa,  species 
indeterminable. 

(9.)  April  27,  1876  ;  North  Atlantic;  lat.  17°  18'  0"  N.,  long.  26°  32'  0"  W.  ;  surf, 
temp.  73°'5  ;  about  fifty  specimens  of  the  solitary  form  (mostly  in  bad  condition),  the 
largest  is  4 '5  cm.  in  length  ;  and  one  specimen  of  the  aggregated  form  (6  mm.  in  length). 

(10.)  April  28,  1876  ;  North  Atlantic ;  lat.  17'  47'  O"  N.,  long.  28°  28'  0"  W.,  surf, 
temp.  73°"5  ;  one  specimen  of  the  solitary  form  (3'5  cm.  in  length),  and  two  specimens 
of  the  aggregated  form  (small,  5  mm.  in  length). 

(11.)  AiM-il  29,  1876  ;  North  Atlantic ;  lat  18°  8'  O"  N.,  long.  30°  5'  0"  W.  ;  surface, 
at  night ;  surf  temp.  73°7  ;  one  specimen  of  the  solitary  form  (2'2  cm.  in  length),  and 
twenty-four  specimens  of  the  aggregated  form  (average  6  mm.  in  length). 

The  largest  specimen  of  the  solitary  form  of  this  species  in  the  collection,  is  one  of 
those  obtained  in  the  North  Atlantic  on  April  27,  1876.  It  measures  4-5  cm.  in  length 
and  1  cm.  in  breadth.  The  average  size  of  the  other  specimens  obtained  at  the  same 
locality  is  1  "o  cm.  in  length  and  4  mm.  in  breadth.  The  width  and  the  distance  apart 
of  the  muscle  bands  of  the  mantle  differ  considerably  in  these  specimens.  Smaller 
muscle  bands  are  visible  in  some  of  the  specimens  {i.e.  those  collected  in  the  North 
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Atlantic,  on  April  26,  1876),  both  anteriorly  and  posteriorly  to  the  nine  chief  bands. 
These  are  indicated  in  Traustedt's  figures. 

Where  it  is  present,  the  chain  of  embryos  is  longer  and  narrower  than  is  repre- 
sented in  Traustedt's  figures'  of  this  species.  This  last  remark  applies  to  all  the  solitary 
forms  in  the  collection.  They  have  the  embryonic  chain  exactly  in  the  position  shown 
by  Traustedt,  but  it  is  always  long  and  narrow. 

The  aggregated  forms  vary  considerably  both  in  shape  and  size.  Most  of  the 
specimens  in  the  collection  are  5  mm.  or  6  mm.  in  length,  but  some  extend  up  to  1  cm. 
The  processes  of  the  test  at  the  anterior  and  posterior  ends  of  the  body  are  longer  and 
sharper  in  the  specimen  obtained  on  April  27,  1876,  than  is  represented  in  Traustedt's 
figures. 

The  arrangement  of  the  nervous  system,  dorsal  tubercle,  and  neighbouring  parts,  in 
a  specimen  of  the  aggregated  form  collected  on  April  26,  1876,  is  shown  in  PI.  VII. 
fig.  10.  The  ganglion  is  of  rounded  form,  and  has  a  large  pigmented  sense-organ 
(ocular)  placed  on  its  anterior  end.  The  dorsal  tubercle  is  elongated  antero-posteriorly, 
and  is  slightly  curved.  The  peritubercular  area  is  continued  posteriorly  into  a  weU- 
marked  epipharyngeal  groove  (PI.  VII.  fig.  9,./.).  The  point  where  the  dorsal  lamina 
becomes  free  from  the  mantle  is  shown  at  k.  The  dorsal  lamina  is  marked  by  trans- 
verse bands  of  ciliated  epithelium  (PI.  VII.  fig.  10,  d.L). 

Salpa  runcinata-fusiformis,  Chamisso — Cuvier  (PL  VI.  figs.  5-12). 

SaljM  fusiformis,  Cuvier,  Ann.  du  Mus.,  torn.  iv.  p.  382,  ISOi. 

SaljM  runcinata,  Chamisso,  De  Animalibus,  &c.,  p.  16,  1819. 

Salpa  runcinata-fusiformis,  Krolin,  Ann.  d.  Sci.  Nat.  (ZooL),  ser.  3,  torn.  vi.  p.  112,  1846. 

Salpa  runcinatafusiformis,  Traustedt,  loc.  cit.,  p.  370,  which  see  for  further  synonymy. 

This  well-known  species  is  the  second  commonest  in  the  Challenger  collection  ;  both 
solitary  and  aggregated  forms,  and  especially  the  latter,  having  been  taken  at  a  laro-e 
number  of  localities.  As  a  rule,  the  aggregated  forms  occurred  in  far  greater  numbers 
than  the  solitary. 

The  following  is  a  list  of  the  localities,  and  the  number  of  specimens  from  each  : — 

(1.)  December  27,  1873;  Station  145a,  ofi"  Prince  Edward  Island,  in  the  Southern 
Ocean ;  lat.  46°  41'  0"  S.,  long.  38°  10'  0"  E. ;  surf.  temp.  41°-5  ;  many  specimens  of  the 
aggregated  form  (in  bad  condition). 

(2.)  February  3,  1874  ;  near  Heard  Island,  in  the  Southern  Ocean  ;  lat.  52°  20'  0"  S., 
long.  72°  14'  O"  E.  ;  surf.  temp.  38° ;  one  specimen  of  the  solitary  form  (?),  in  bad 
condition,  along  with  a  Salpa,  which  is  probably  a  bad  specimen  of  the  solitary  form 
of  Salpa  cylindrica. 

(3.)  February  11,  1874;  Station  152,  Antarctic  Ocean;  lat.  60°  52'  0"  S.,  long.  80°  20' 
0"  E.;  surf  temp.  3 4° '5;  about  one  hundred  and  sixty  specimens  of  the  aggregated  form 
(many  of  them  large),  and  one  large  and  several  small  specimens  of  the  solitary  form. 

'  Loc.  cit.,  tab.  ii.  figs.  35  and  36. 
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(4.)  August  25,  1874;  Station  181,  in  the  South-west  Pacific;  lat.  13°  50'  0"  S., 
long.  151°  49'  0"  E.  ;  surf.  temp.  80°;  one  specimen  of  the  aggregated  form. 

(5.)  November  13,  1874  ;  Station  205,  off  the  Philippine  Islands  ;  lat.  16°  42'  0"N., 
long.  119°  22'  0"  E.;  surf.  temp.  82°;  four  specimens,  probably  belonging  to  the  aggre- 
gated form  of  this  species  (in  bad  condition). 

(6.)  January  9,  1875  ;  off  the  Philippine  Islands;  lat.  16°  35'  0"  N.,  long.  117°  47' 
0"  E.  ;  surf.  temp.  76°-5  ;  eight  specimens  of  the  aggregated  form. 

(7.)  February  1875;  north  of  New  Guinea,  West  Pacific;  surface;  two  specimens 
of  the  solitary  form  (l"2  cm.  and  1'8  cm.  in  length  respectively). 

(8.)  March  16,  1875;  Station  222,  north  of  the  Admiralty  Islands,  West  Pacific; 
lat.  2°  15'  0"  N.,  long.  146°  16'  0"  E.  ;  surf.  temp.  82°-8  ;  six  specimens  of  the  aggre- 
gated form  (fairly  large),  and  five  specimens  of  the  solitary  form  (TS  cm.  in  length). 

(9.)  May  12,  1875  ;  Station  232,  off  Japan  ;  lat.  35°  11'  0"  N.,  long.  139°  28'  0"  E.  ; 
surf.  temp.  64°'2  ;  one  specimen  of  the  aggregated  form  (nearly  4  cm.  in  length ;  in 
bad  condition). 

(10.)  July  21,  1875  ;  Station  256,  North  Pacific;  taken  at  night;  lat.  30°  22'0"N., 
long.  154°  56'  0"  W.  ;  surf.  temp.  74°;  three  specimens  of  the  solitary  form  (8  mm.  to 

1  "4  cm.  in  length). 

(11.)  October  20,  1875  ;  South  Pacific  ;  lat.  38°  54'  O"  S.,  long.  133°  21'  0"  W.  ;  surf, 
temp.  55° '5  ;  three  specimens  of  the  aggregated  form  (the  largest  is  6  cm.  in  length  and 

2  cm.  in  breadth). 

(12.)  November  5,  1875  ;  Station  295,  South  Pacific,  at  night ;  lat.  38°  7'  0"  S.,  long. 
94°  4'  0"  W.  ;  surf.  temp.  58°-5  ;  five  specimens  of  the  solitary  form  (poor  specimens), 
and  four  specimens  of  the  aggregated  form  (poor  specimens). 

(13.)  November  6,  1875  ;  South  Pacific  ;  lat.  37°  50'  0"  S.,  long.  93°  54'  O"  W.  ;  surf, 
temp.  59°'5  ;  one  specimen  of  the  aggregated  form  (6  cm.  in  length,  and  2  cm.  in 
breadth). 

(14.)  November8,1875;  South  Pacific;  surface;  lat.  37°56'0''S.,long.90°39'0"W.;  surf, 
temp.  58°'7 ;  one  specimen  of  the  aggregated  form  (2  cm.  inlength).  This  specimen  is  one 
of  those  mounted  as  a  microscopic  object  during  the  expedition.  There  is  a  second  smaller 
specimen  of  probably  the  same  form  on  a  microscope  slide,  the  locality  of  which  has  been  lost. 

(15.)  February  12,  1876  ;  Station  319,  South  Atlantic,  off  the  east  coast  of  South 
America  ;  near  the  surface  ;  lat.  41°  54'  0"  S.,  long.  54°  48'  O"  W.  ;  surf  temp.  59°-5  ;  ten 
small  specimens  of  the  aggregated  form,  and  six  small  specimens  of  the  solitary  form 
(stained  in  carmine  and  preserved  in  glycerine). 

(16.)  March  9,  1876  ;  Station  331,  South  Atlantic  ;  lat.  37°  47/0'  S.,  long.  30°  20'  0' 
W.;  surf.  temp.  64°-5  ;  one  hundred  specimens  of  the  aggregated  form  (mostly  about  2  cm. 
iu  length),  and  one  specimen  of  the  solitary  form  (r6  cm.  in  length  and  6  mm.  broad). 

(17.)  March  10,  1876  ;  Station  332,  South  Atlantic  ;  lat.  37°  29'  0"  S.,  long.  27°  31'  0" 
W.;  surf.  temp.  64°;  three  hundred  specimens  of  the  aggregated  form  (many  of  them  small 
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and  not  in  a  good  state  of  preservation),  and  fifteen  specimens  of  the  solitary  form  (the 
largest  is  3  "3  cm.  in  length  and  2-3  cm.  in  breadth). 

(18.)  April  13,  1876;  Station  352,  North  Atlantic;  lat.  10°  55'  0"  N.,  long.  17°  46' 
0"  W.;  surf.  temp.  IT'I ;  forty-three  specimens  of  the  aggregated  form  (several  small,  the 
rest  of  medium  size,  2  "3  cm.  in  length),  and  one  specimen  of  the  solitary  form  (fragment). 

(19.)  April  26,  1876  ;  North  Atlantic;  lat.  16°  49'  0"  N.,  long.  25°  14'  O"  W.  ;  surf, 
temp.  7 3°  "2  ;  ten  specimens  of  the  aggregated  form  (fairly  large). 

(20.)  April  29,  1876;  North  Atlantic;  lat.  18°  8'  0"  N.,  long.  30°  5'  0"  W.  ;  surf, 
temp.  74° ;  ten  specimens  of  the  solitary  form  (r4  cm.  to  2*2  cm.  in  length). 

(21.)  May  7,  1876  ;  North  Atlantic  ;  at  night ;  lat.  34°  22'  0"  N,  long.  34°  23'  0"  W.  ; 
surf.  temp.  67°'5  ;  eight  specimens  of  the  aggregated  form. 

(22.)  Collected  during  the  cruise  of  H.M.S.  "Triton"  in  August  1882;  in  the 
North  Atlantic,  to  the  north-west  of  Scotland  ;  one  specimen  of  the  solitary  and  one 
uf  the  ao-gregated  form. 

The  specimens  collected  by  the  Challenger  vary  considerably  in  size  in  both  forms 
of  the  species.  Taking  the  aggregated  form  first,  we  find  that  the  hundred  specimens 
collected  in  the  South  Atlantic,  on  March  9,  1876,  vary  in  length  from  5  mm.  to  4  cm. 
The  greater  number  of  them  are  about  2  cm.  in  length.  The  largest  specimens  are 
those  obtained  in  the  South  Pacific,  on  October  20  and  November  6,  1875.  They 
measure  6  cm.  in  length  by  2  cm.  in  greatest  breadth. 

The  other  dimensions  of  the  specimens  from  the  South  Pacific,  on  November  6, 
1875,  are  as  follows  : — 

From  the  anterior  end  of  the  body  to  the  middle  of  the  dorsal  junction  of 

the  muscle  bands,  .  .  .  .  .  .  .25  cm. 

From  the  middle  of  the  dorsal  junction  of  the  muscle  bands  to  the  posterior 

end  of  the  visceral  mass,  .  .  .  .  .  .         2'0  cm. 

From  the  posterior  end  of  the  visceral  mass  to  the  posterior  end  of  the  body,         1  '5  cm. 

Several  of  the  specimens  from  Station  152,  in  the  Antarctic,  measure  over  5  cm. 
in  length  by  nearly  2  cm.  in  greatest  breadth.  In  some  of  these  the  anterior  and 
posterior  tapering  processes  of  the  body  are  relatively  very  much  shorter  than  in  the 
specimen  figured  by  Traustedt,'  and  the  posterior  one  has  the  test  thickened,  and 
provided  with  a  sharp  ridge  running  along  each  side  of  the  dorsal  surface.  In  some  of 
the  specimens  these  ridges  are  toothed  or  finely  serrated  (PI.  VI.  fig.  5).  In  a  few  of 
the  specimens  there  are  also  a  ventral  and  two  more  or  less  complete  lateral  ridges, 
giving  the  body  an  angular  or  somewhat  prismatic  appearance.  In  fact,  the  shape  of 
the  body,  and  especially  the  proportion  of  the  anterior  and  posterior  pointed  ends, 
seems  liable  to  a  great  deal  of  variation. 

The  specimens  obtained  in  the  North  Atlantic,  on  April  26,  1876,  have  their 
ends  bifurcated  in  place  of  being  pointed  (see  PI.  VI.  fig.    6),  and  some  have  the 

'  Bidrag  til  Kundskab  om  Salperne,  Tab.  ii.  fig.  31. 
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angular  appearance  produced  by  the  longitudinal  ridges  as  described  above.  Tlie 
appearance  of  these  specimens  is  very  different  from  that  of  the  typical  form,  and  they 
might  be  regarded  as  a  distinct  variety.  In  one  of  the  specimens  collected  on  April 
2G,  1876,  however,  the  one  end  of  the  body  was  bifurcated  while  the  other  was  j)ointed. 
One  of  the  specimens  also  collected  at  Station  222,  in  the  Pacific,  on  March  16,  1875, 
has  the  posterior  end  of  the  body  bifurcated ;  and  of  those  collected  in  the  North 
Atlantic,  on  May  7,  1876,  at  night,  a  few  have  bifurcated  ends,  while  the  rest  are 
pointed.     They  are  all  rather  prismatic  in  form. 

The  very  large  specimen  obtained  in  the  South  Pacific,  on  November  6,  1875,  has 
the  posterior  process  of  the  body  prismatic,  and  provided  with  slightly  serrated  ridges, 
while  the  anterior  process  is  plain.  The  equally  large  specimen  obtained  in  the  South 
Pacific,  on  October  20,  1875,  has  the  serrated  ridges  continued  all  along  the  body,  but 
they  become  more  marked  towards  the  posterior  end. 

In  other  cases,  again,  the  posterior  process  may  be  much  reduced.  In  some  of  the 
specimens  collected  in  the  South  Atlantic,  on  March  10,  187G,  the  posterior  process 
may  be  said  to  be  absent,  and  the  body  is  rounded  off  close  behind  the  nucleus ;  while 
in  others  from  the  same  locality  the  posterior  end  of  the  body  is  well  developed. 

The  muscular  system  of  the  mantle  is  also  liable  to  a  certain  amount  of  variation, 
not  in  regard  to  the  number  and  arrangement  of  the  muscle  bands,  which  seem  to  be 
very  constant,  but  in  regard  to  the  width  of  the  bands  and  their  distinctness.  In  some 
cases,  however,  the  musculature  differs  from  that  of  the  specimen  figured  by  Traustedt. 
Fig.  7  on  PI.  VI.  shows  a  specimen  obtained  on  November  6,  1875,  in  which  the  muscle 
bands  are  relatively  wide  and  distinct,  and  in  which  the  firet  muscle  band  (l)  does  not 
reach  so  far  forwards  as  usual,  while  the  branchial  muscle  band  (br.m.) extends  farther  back. 

In  fig.  12  on  the  same  plate  a  more  important  variation  is  shown.  It  represents 
part  of  the  musculature  of  a  specimen  obtained  in  the  South  Atlantic,  on  Fel)ruary  12, 
1876,  in  which  the  fourth  and  fifth  muscle  bands  not  only  touch  at  the  sides  of  the 
body,  but  actually  join  and  anastomose,  some  of  the  fibres  being  traceable  from  the 
fourth  into  the  fifth,  and  others  from  the  fifth  into  the  fourth,  so  as  to  form  a 
decussation.     In  the  same  figure  (PI.  YI.  fig.  12)  emb.  .shows  the  position  of  the  embr\-o. 

The  dorsal  lamina  ("gill")  and  dorsal  tubercle  of  this  species  are  shown  about 
twice  the  natural  size  in  PI.  VI.  fig.  7,  and  more  highly  magnified  in  fig.  11.  The 
dorsal  lamina  increases  gradually  in  width,  and  is  simply  marked  with  oblique  bands. 
The  dorsal  tubercle  is  of  an  elongated  elliptical  shape,  with  a  narrow  slit  running  along 
the  centre  of  its  length.  There  is  scarcely  any  projection,  only  the  anterior  end  being 
raised  to  form  a  slight  hood  (PI.  VI.  fig.  11). 

The  nerve  ganglion  is  small  and  rounded.  It  is  placed  immediately  behind  the 
posterior  end  of  the  dorsal  tubercle  (PI.  VI.  fig.  11,  n.g.) 

The  solitary  form  does  not  show  so  wide  a  variation  as  the  aggregated  form  in  this 
species,  judging  from  the  Challenger  specimens.     The  largest  complete  specimen  of  the 
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solitary  form  in  the  collection  is  one  obtained  at  Station  152,  in  the  Antarctic,  measuring 
6-5  cm.  in  length  and  2  cm.  in  breadth,  and  having  a  long  chain  of  embryos  about 
3  mm.  in  diameter.  A  fragment  of  a  large  specimen  was  collected  in  the  North 
Atlantic,  on  April  13,  1876,  in  which  no  muscle  bands  are  visible,  and  the  nucleus  is 
covered  with  a  layer  of  dark  pigment.  Also  on  March  10,  1876,  a  fragment  of  a  very 
large  specimen  was  obtained  at  Station  332,  in  the  South  Atlantic,  which  showed  the 
nucleus  covered  with  dark  pigment.  These  fragments  probably  belong  to  this  species, 
but  it  is  impossible  to  determine  them  with  certainty. 

A  good  deal  of  variation  is  found  in  regard  to  the  length,  the  shape,  and  the 
position  of  the  embryonic  chain.  In  some  of  the  smaller  specimens,  such  as  the  three 
collected  in  the  North  Pacific,  on  July  21,  1875,  and  varying  from  8  mm.  to  r4  cm.  in 
length,  no  embryos  are  present,  while  in  the  specimen  obtained  in  the  South  Atlantic,  on 
March9, 1876,  and  measuring  r6  cm.  in  length,  there  is  a  well-developed  chain  of  embryos. 

In  most  of  the  smaller  specimens  the  visceral  mass  forms  relatively  a  very  large 
projection  on  the  ventral  surface  with  the  test  over  it  somewhat  thickened.  This  is 
seen  well  in  the  specimens  collected  on  February  11,  1874  (Antarctic),  and  on  March 
16,  1875  (Pacific).  Another  point  in  which  the  specimens  difi"er  is  the  condition  of  the 
lateral  spines  or  projections  of  the  test  at  the  posterior  end  of  the  body.  The  two 
specimens  obtained  to  the  north  of  New  Guinea  in  February  1875,  have  the  two  lateral 
spines  well  marked,  but  they  also  have  a  median  posterior  spine  placed  behind  the 
nucleus  and  not  represented  in  Traustedt's  figure,  so  that  the  posterior  end  of  the  body 
becomes  triangular  in  shape,  with  a  spine  at  each  of  the  angles. 

In  the  specimens  collected  on  March  10,  1876  (South  Atlantic),  the  lateral  posterior 
spines  are  distinct,  and  like  those  figured  by  Traustedt ;  but  in  the  specimen  obtained 
the  previous  day  (March  9,  1876)  these  spines  are  scarcely  present.  In  this  specimen 
the  viscera  are  very  distinct,  the  nucleus  and  the  embryonic  chain  being  very  con- 
spicuous through  the  test.  A  clear  vesicle  is  placed  at  the  anterior  end  of  the  nucleus  : 
possibly  it  is  the  remains  of  the  eteoblast.  The  dorsal  tubercle  is  more  curved  than  is 
shown  in  Traustedt's  figure,  and  its  outline  forms  an  irregular  sigmoid. 

One  of  the  specimens  collected  on  March  10,  1876,  contains  a  large  shrimp  which 
completely  fills  up  and  even  distends  its  cavity,  the  mantle  and  test  being  tightly 
stretched  over  it,  and  the  viscera  somewhat  displaced. 

The  dorsal  lamina  in  the  solitary  form  has  a  more  complicated  structure  than  it  has 
in  the  aggregated  form  (compare  figs.  8  and  11,  d.l.,  on  PI.  VI.).  In  the  solitary  form 
the  rather  narrow  transverse  ribs  become  enlarged  near  the  dorsal  eds;e  of  the  lamina 
to  form  a  series  of  curious  urn-shaped  structures  (PL  VI.  fig.  8,  c.t.).  Each  transverse 
rib  is  formed  by  a  pair  of  closely  placed  ridges  of  ciliated  epithelium  (PL  VI.  fig.  9, 
and  fig.  8,  c.gr.)  separated  by  a  groove.  The  cells  are  large  and  of  short  columnar  form, 
and  bear  each  a  large  clump  of  cilia  (PL  VI.  fig.  10).  Pigment  cells  are  scattered  here 
and  there  over  the  surface  of  the  dorsal  lamina  between  the  transverse  ciliated  ridges. 
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Salpa  democratica-mucronata,  Forskahl  (PI.  VIII.  figs.  1-10). 

Salpa  democratica,  Forsk.,  Dcscript.  anim.,  &c.,  p.  113,  1775. 

Salpa  mucronata,  Forsk.,  Descript.  anim.,  &c.,  p.  114,  1775. 

Salpa  democraticarmucronata,  Krohn,  Ann.  d.  Sci.  Nat.  (Zool.),  ser.  .3,  toni.  vi.  p.  112,  1816. 

Salpa  democratica-mucronata,  Traustedt,  loc.  clt.,  p.  365,  which  see  for  further  synonymy. 

This  well-known  species  is  the  commonest  in  tlie  Challenger  collection.  It  was 
obtained  at  the  following  localities  : — 

(l.)  Decemberl4,  1873;  in  Simon's  Bay,  Cape  of  Good  Hope;  surf.  temp.  58°'5;  about 
twenty  specimens,  large  and  small,  of  both  solitary  and  aggregated  forms  (bad  condition). 

(2.)  December  18,1873;  Station  142,ofrtlie  Cape  of  Good  Hope  ;  lat.  35°4' 0"S.,  long. 
18°  37'  0"  E.  ;  surf  temp.  65°'5  ;  thirty  specimens  of  the  solitary  form  (in  bad  condition). 

(3.)  December  19,  1873  ;  Station  143,  south  of  the  Cape  of  Good  Hope  ;  lat.  36°  48' 
0"  S.,  long.  19°  24'  0"  E.  ;  surf  temp.  73°;  surface  to  100  fathoms  ;  one  specimen  of 
the  solitary  form  (small),  and  three  specimens  of  the  aggregated  form. 

(4.)  April  2,  1874;  Station  162,  off  East  Moncceur  Island,  Bass  Strait;  lat.  39°  10' 
30"  S.,  long.  146°  37'  0"  E.  ;  surf  temp.  63°-2  ;  one  hundred  and  forty  specimens  of 
the  solitary  form  (about  1  cm.  in  length),  and  five  hundred  or  more  specimens  of  the 
aggregated  form,  averaging  6  mm.  in  length  ;  also  two  specimens  of  the  solitary  form 
(1'2  cm.  in  length)  mounted  on  microscope  slides  and  labelled  "  Off  Australia." 

(5.)  June  3,  1874;  Station  163b,  off"  Port  Jackson;  surface;  lat.  33°  51'  15"  S., 
long.  151°  22'  15"  E.  ;  surf  temp.  69°;  one  specimen  of  the  solitary  form  in  .spirit,  and 
one  mounted  on  a  microscope  slide. 

(6.)  June  15,  1874;  off  Port  Jackson;  surface;  lat.  34°  6'  O"  S.,  long.  155°  12'  0" 
E.  ;  surf.  temp.  62°  7  ;  two  specimens  of  the  solitary  form  (small). 

(7.)  June  17,  1874;  Station  165,  between  Sydney  and  Wellington,  New  Zealand; 
lat.  34°  50'  0"  S.,  long.  155°  28'  0"  E.  ;  surf  temp.  64°-5  ;  two  specimens  of  the  solitary 
form,  and  three  specimens  of  the  aggregated  form  (small). 

(8.)  October  22,  1874;  Station  199,  off  Mindanao,  Philippine  Islands;  lat.  b"  44' 
0"  N.,  long.  123°  34'  0"  E.  ;  surf  temp.  83° ;  two  specimens  of  the  solitary  form  (small). 

(9.)  March  16,  1875;  Station  222,  north  of  the  Admiralty  Islands,  West  Pacific; 
surface;  lat.  2°  15'  0"  K,  long.  146°  16'0"E.;  .surf  temp.  82°-8  ;  one  specimen  possibly 
belonging  to  this  species  (in  bad  condition). 

(10.)  November  5,  1875  ;  Station  295,  South  Pacific;  lat.  38°  7'  0"  S.,  long.  94°  4' 
0"  W.;  surf  temp.  58°'5  ;  one  specimen  of  the  solitary  form  (1-3  cm.  in  length),  and 
one  specimen  of  the  aggregated  form  (5  mm.  in  length). 

(11.)  November  6,  1875  ;  South  Pacific;  surface,  at  night;  lat.  37°  50'  0"  S.,  long. 
93°  54'  0"  W.  ;  surf.  temp.  59°-7  ;  two  specimens  of  the  solitary  form  (large). 

(12.)  November  18,  1875  ;  South  Pacific  ;  surface  ;  lat.  34°  9'  0"  S.,  long.  72°  32'  0" 
W.  ;  surf  temp.  57°-8  ;  one  specimen  of  the  solitary  form,  and  eight  specimens  of  the 
aggregated  form  (various  sizes). 

DO       O  \  / 
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(13.)  December  15,  1875;  Pacific,  off  Valparaiso;  surface;  lat.  33°  12'  0"  S.,  long. 
76°  29'  0"  W.  ;  surf.  tern]).  62°"5  ;  several  specimens  of  the  solitary  form  (mounted  on 
microscope  slides). 

(14.)  February  12,  1876  ;  Station  319,  South  Atlantic;  near  the  surface;  lat.  41° 
54'  0"  S.,  long.  54°  48'  0"  W. ;  surf.  temp.  59°'5  ;  seventy  specimens  of  the  solitary  form 
(large  and  small),  also  about  twenty  very  young  solitary  forms  about  4  mm.  in  length  ; 
one  thousand  to  two  thousand  specimens  of  the  aggregated  form  (average  size  6  mm.), 
also  several  mounted  on  microscoi^e  slides,  and  some  of  both  forms  stained  in  carmine 
and  preserved  in  glycerine. 

(15.)  February  28,  1876  ;  Station  323,  South  Atlantic;  lat.  35°  39'  0"  S.,  long.  50° 
47'  0"  W.  ;  surf.  temp.  73°'5  ;  several  specimens  of  the  aggregated  form. 

(16.)  February  29,  1876;  Station  324,  South  Atlantic;  near  the  surface;  lat.  36° 
9'  0"  S.,  long.  48°  22'  0"  W.  ;  surf.  temp.  7l°'5  ;  eight  specimens  of  the  solitary  form 
(of  fair  size),  and  nearly  fifty  specimens  of  the  aggregated  form  (some  small). 

(17.)  March  1,  1876  ;  South  Atlantic;  near  the  surface  ;  lat.  36°  1'  0"  S.,  long.  47° 
35'  0"  AV.  ;  surf.  temp.  72° ;  one  specimen  of  the  solitary  form,  and  ten  specimens  of 
the  aggregated  form  (various  sizes). 

(18.)  March  3-5,  1876  ;  South  Atlantic;  lat.  37°  0'  0"— 37°  32'  0"  S.,  long.  44°  23' 
0"— 42°  0'  0"W.  ;  surf  temp.  68° -2— 70° "5  ;  one  hundred  and  fifty  specimens  of  the 
solitary  form  (about  1  cm.  in  length),  and  about  one  hundred  specimens  of  the  aggre- 
gated form  (about  6  mm.  in  length). 

(19.)  March  14,  1876  ;  Station,  334,  South  Atlantic  ;  lat.  35°  45'  0"  S.,  long.  18°  31' 
0"  AV.  ;  surf.  temp.  68°"5  ;  three  specimens  of  the  aggregated  form  (stained  and  pre- 
served in  glycerine). 

(20.)  April  6,  1876;  Station  346,  Tropical  Atlantic;  surface;  lat.  2°  42'  0"  S., 
long.  14°  41'  0"  AV^. ;  surf.  temp.  82°"7  ;  seven  specimens  of  the  solitary  form. 

(21.)  April  11,  1876  ;  Station  350,  North  Atlantic  ;  lat.  7°  33'  0"  N.,  long.  15°  16' 
0"  AV. ;  surf.  temp.  84° ;  four  small  specimens  of  the  solitary  form. 

(22.)  April  13,  1876  ;  Station  352,  North  Atlantic,  off  the  AA^est  coast  of  Africa ;  lat. 
10°  55'  0"  N.,  long.  17°  46'  0"  AV. ;  surf.  temp.  IT'l ;  one  specimen  of  the  solitary  form. 

(23.)  May  3,  1876;  Station  353,  North  Atlantic;  tow-net  down  to  80  fathoms; 
lat.  26°  21'  0"  N.,  long.  33°  37'  0"  AV.  ;  surf.  temp.  70°-7  ;  two  specimens  of  the  solitary 
form  (one  very  small),  and  three  specimens  of  the  aggregated  form  (poor  specimens). 

(24.)  Collected  during  the  second  cruise  of  H.M.S.  "  Porcupine  "  in  the  summer  of 
1869  ;  Station  No.  33,  off  the  South  Coast  of  Ireland,  surface  ;  several  specimens  of 
both  the  solitary  and  the  aggregated  forms. 

The  Challenger  collection  of  this  species  shows  a  considerable  amount  of  variation 
both  in  size  and  shape.  Taking  the  solitary  form  first,  we  find  specimens  ranging  from 
5  mm.  to  nearly  15  mm.  in  length  of  body,  exclusive  of  the  posterior  prolongations  or 
spines,  collected  on  the  same  occasion  (April  2,  1874,  off  the  Australian  coast).     The 
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general  length  of  the  one  hundred  and  forty  sjiecimens  in  that  gathering,  and  of  the 
one  hundred  and  fifty  specimens  collected  in  the  South  Atlantic,  on  March  3-5,  1876,  is 
1  cm.,  exclusive  of  the  posterior  processes.  These  processes  measure  about  5  or  G  mm. 
in  length,  relatively  as  long  as  in  Traustedt's  variety  fiagelliftra.  In  man}-  of  the 
specimens  obtained  March  3-5,  1876,  the  distal  portions  of  the  posterior  processes  arc  of 
an  opaque  white  colour.  When  examined  under  the  microscope  they  are  seen  to 
have  a  yellowish  tint,  and  to  be  nodulated  on  the  surface  (PI.  VIII.  fig.  1). 

Some  of  the  smaller  specimens  {e.g.  those  obtained  in  the  South  Atlantic  on 
February  12,  1876)  have  no  chains  of  embryos,  although  in  all  other  respects  they 
resemble  the  larger  specimens ;  while  other  still  smaller  specimens  (about  4  mm.  in 
length)  have  the  posterior  processes  of  the  body  exceedingly  short  (PL  YIII.  fig.  2). 
Some  of  these  specimens  have  serrated  ridges  at  the  anterior  end  of  the  body. 

In  these  young  specimens  the  proliferation  of  the  ectoderm  to  form  the  young  test 
cells  is  particularly  well  seen  (PI.  VIII.  fig.  6).  The  test  cells  are  most  abundant  at 
the  growing  points  of  the  test  processes.  The  ectoderm  cells  are  mostly  stellate 
(PI.  VIII.  fig.  7).  In  those  specimens  where  the  test  is  slightly  echinated  in  places, 
a  test  cell  in  process  of  becoming  a  small  bladder  cell  is  seen  at  the  base  of  each  of  the 
small  spines  (PI.  VIII.  fig.  5,  hi). 

Turnins  now  to  the  a^sreo-ated  form,  we  find  that  the  average  length  is  about 
6  mm.  ;  while  in  the  large  gathering  obtained  in  the  South  Atlantic  on  February  12, 
1876,  the  specimens  vary  from  3  mm.  to  10  mm. 

The  shape  of  the  aggregated  form  also  varies.  The  specimens  obtained  on  February 
28,  1876,  are  more  angular  in  shape  than  usual.  The  three  specimens  collected 
in  the  Southern  Ocean,  on  December  19,  1873,  have  bifid  ends,  recalling  the  condition 
found  in  some  specimens  of  the  aggregated  form  of  Saljja  runcinata-fusiformis  (see 
p.  76  and  PL  VI.  fig.  6). 

In  some  other  specimens,  again,  especially  in  some  of  those  collected  off"  the  coast 
of  Australia,  on  April  2,  1874,  the  posterior  end  of  the  mantle  runs  out  into  a  tapering 
process  (PL  VIII.  fig.  4),  in  place  of  being  simply  rounded  off"  behind  the  nucleus,  as 
is  shown  in  Traustedt's  figures.  In  other  specimens  from  the  same  locality,  however, 
the  posterior  end  of  the  mantle  is  in  the  normal  condition. 

This  is  the  species  described  by  Professor  M'lntosh,^  under  the  name  Salpa  spinosa. 
Otto,  as  being  present  along  with  Salpa  runcinata-fusiformis  in  great  abundance  in 
some  parts  of  the  Hebrides. 

Salpa  nitida,  n.  sp.  (PI.  VIII.  figs.  11-15). 

External  A'pp>earancc. — The  body  is  of  an  elongated  ovate  shape,  and  has  no 
processes.     Length  9  mm.,  breadth  5  mm. 

^  Journ.  Linn.  Soc.  Load.  (Zool.),  vol.  is.  p.  41,  18G8. 

(ZOOL.  CHALL,  EXP. — PART  LXXVI. — 1888.)  Gggg  11 
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Tlic  Test  is  clear  and  transparent,  and  is  thin  all  over  the  body. 

Tlie  Mantle  has  the  musculature  very  distinct.  The  first  and  second  bands  join  on 
the  sides  of  the  body,  but  are  incomplete  dorsally.  The  third,  fourth,  fifth,  sixth,  and 
seventh  bands  are  distinct  from  one  another,  and  are  only  interrupted  in  the  median 
ventral  line.  The  third  band  approaches  the  fourth  on  the  mid-dorsal  line,  but  does 
not  fuse  with  it.  There  are  short  curved  bands  at  the  ends  of  the  transversely 
elongated  branchial  and  atrial  apertures,  and  there  are  also  a  few  very  slight  short 
muscle  bands  in  the  median  dorsal  line  immediately  in  front  of  the  atrial  aperture. 

TJie  EndostyU  is  conspicuous  and  straight.  It  extends  forwards  in  front  of  the 
branchial  aperture. 

The  Dorsal  Lamina  is  rather  narrow.  It  is  attached  as  far. back  as  the  fifth 
muscle  band. 

The  Dorsal  Tubercle  is  very  simple,  and  of  elliptical  outline.  The  nerve  ganglion 
is  placed  immediately  behind  it. 

Tlie  Visceral  Mass  is  unusually  small. 

Locality. — March  16,  1875;  Station  222,  north  of  the  Admiralty  Islands,  Pacific; 
lat.  2°  15'  0"  N.,  long.  146°  16'  0"  E.  ;  surf.  temp.  82°-8  ;  one  specimen. 

This  little  specimen  from  the  surface  of  the  tropical  Pacific  is  in  external 
appearance  somewhat  like  the  aggregated  form  of  Salpa  democratica-mucronata, 
l3ut  difi'ers  from  it  in  several  points  of  internal  structure.  At  first  I  was  inclined  to 
place  it  as  a  variety  of  that  species,  but  have  now  decided  to  treat  it  as  distinct. 

The  musculature  is  peculiar,  and  difi'ers  from  that  of  the  last  species ;  it  is  shown 
in  fig.  13  on  Plate  VIII.  The  first  and  second  bands  are  short,  and  the  second 
extends  much  farther  ventraUy  than  dorsally.  The  remaining  bands  (PI.  VIII.  fig.  13, 
.3-7)  are  very  long,  extending  almost  to  the  median  ventral  line,  and  not  fusing  with 
their  neighbours  dorsally.  The  curved  muscle  bands  around  the  ends  of  the  branchial 
and  atrial  apertures  (PL  VIII.  fig.  13,  hr.  m.,  at.  m.)  are  stout  and  of  a  yellowish 
colour,  and  are  forked  at  their  ends.  Finally,  the  slender  bands  in  front  of  the 
atrial  aperture  are  composed  each  of  a  single  muscle  fibre,  and  are  interrupted  in  the 
median  dorsal  line. 

The  minute  structure  of  the  muscles  in  this  specimen  is  easily  made  out.  The 
fibres  are  very  distinct,  and  are  cross  striated  (PI.  VIII.  fig.  11).  They  have  each  a 
number  of  large  distinct  nuclei  placed  in  single  file.  AVhen  more  highly  magnified 
(PI.  VIII.  fig.  12),  the  cross  striation  is  seen  to  be  due  to  the  presence  of  a  series  of 
quadi-angular  bodies  placed  in  a  single  row  along  each  of  the  fibrils  of  which  the  muscle 
fibres  are  composed.  The  nucleus  of  a  fibre  covers  the  breadth  of  four  or  five  fibrils. 
By  examining  very  young  specimens  of  Salpa  democratica-mucronata  it  is  possible  to 
trace  the  formation  of  a  muscle  band  out  of  a  few  rows  of  ordinary  fusiform  mesoblast 
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cells  (PI.  VIII.  fig.  8)  through  the  stages  shown  in  figs.  9  and  10,  in  which  there  are 
many  nuclei  in  the  fibre,  but  the  cross  striation  is  not  yet  present,  and  it  has  not 
broken  up  into  fibrils,  up  to  the  completely  difierentiated  tissue  shown  in  figs.  11  and  12. 

The  nervous  system  and  the  dorsal  tubercle  are  particularly  well  preserved,  and  are 
clearly  visible  in  the  specimen  which  is  now  mounted  as  a  microscopic  object  (see  PI. 
VIII.  figs.  14  and  15).  There  is  a  triangular  peritubcrcular  area  in  which  the  closely 
placed  nerve  ganglion  and  dorsal  tubercle  (PI.  VIII.  fig.  14)  are  situated.  This  is  a 
point  in  which  the  present  species  difi'ers  from  Salpa  democratica-mucronata,  where 
the  dorsal  tubercle  is  considerably  in  front  of  the  nerve  ganglion. 

The  ganglion  is  of  rounded  form,  with  a  large  club-shaped  sense  organ  (ocular)  near 
its  anterior  end,  and  with  a  pair  of  laterally  placed  wing-Hke  appendages  (PI.  VIII. 
fig.  15,  ap.).  There  are  at  least  si.xteen  or  eighteen  distributory  nerves  given  off  from 
the  ganglion,  and  they  arise  from  its  sides  as  well  as  from  the  ends.  Four  of  the  nerves, 
running  two  anteriorly  and  two  posteriorly,  are  large,  the  rest  are  nearly  all  very  small. 
On  one  of  the  smaller  nerves  springing  from  one  side  of  the  ganglion  a  small  rounded 
granular  mass  is  placed ;  this  is  possibly  another  sense  organ  (PL  VIII.  fig.  15,  s.o.). 

The  large  club  -  shaped  sense  organ  attached  near  the  anterior  end  of  the 
ganglion  (PI.  VIII.  fig.  15,  op.)  is  probably  an  organ  of  sight.  It  has  a  clear,  trans- 
parent, concavo-convex  disc  on  its  free  end,  and  behind  that  is  a  layer  of  somewhat 
ovate  columnar  cells,  darkly  pigmented  of  a  reddish  colour,  which  probably  forms  the 
retina.  The  short  stalk  is  mainly  cellular,  and  where  it  joins  the  ganghon  there  is 
another  band  of  dark  reddish  pigmented  cells  (PI.  VIII.  fig.  15). 

The  dorsal  tubercle  is  very  large,  but  has  a  simple  structure.  Its  posterior  end  is 
embedded  in  the  front  of  the  ganglion.  The  edges  of  the  elongated  elliptical  slit  are 
formed  of  regularly  placed  columnar  cells  richly  ciliated.  The  rest  of  the  surface  of 
the  tubercle  is  also  ciliated,  which  gives  it  a  finely  striated  appearance  (PI.  VIII.  fig.  15). 

There  are  three  very  young  embryos  (or  ova)  situated  on  the  left  side  of  the  body, 
behind  the  endostyle,  and  between  the  sixth  and  seventh  muscle  bands.  This  specimen 
is  therefore  an  a2;2;recratcd  or  sexual  form. 


Salpa  africana-Tnaxima,  Forskahl. 

Salpa  maxima,  Forsk.,  Descrip.  anim.,  p.  112,  1775. 

Salpa  africana,  Forsk.,  Descrip.  anim.,  p.  IIC,  1775. 

Salpa  africana- iiMxima,  Krobn,  Ann.  d.  Sci.  Nat.,  (Zool.),  scr.  .3,  torn.  vi.  p.  112,  1S4G. 

Salpa  africanormaxima,  Traustedt,  loc.  cii.,  p.  374,  which  see  for  further  synonymy. 

A  single  large  Salpa  obtained  in  the  Southern  Ocean  is  probably  referable  to  the 
solitary  form  of  this  species.  The  locality  is  March  10,  1874,  Station  159  ;  lat.  47° 
25'  0"  S.,  long.  130°  22'  0"  E. ;  surf  temp.  51°-5. 
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The  specimen  is  nearly  7  cm.  in  length,  but  it  has  only  eight  muscle  bands,  while 
Traustedt  figures  nine,  and  in  his  description  says  9(-10)  are  present.  The  first, 
second,  and  third  muscles  approximate  in  the  mid-dorsal  line.  Part  of  a  chain  of 
embryos  is  seen  near  the  posterior  end  of  the  body,  behind  the  visceral  mass. 

Salpa  scutigera-confcederata,  Cuvicr — Forskahl  (PI.  IX.  fig.  9). 

Salpa  confoederata,  Forsk.,  Descrip.  anim.,  p.  115,  1775. 

Saljia  scuiigcra,  Cuvier,  Ann.  du  Mus.,  torn.  iv.  p.  377,  180-1. 

Salpa  scidigcra-confcederaia,  Vogt,  M(5m.  de  I'lnstit.  Genev.,  torn.  ii.  p.  6,  1^54. 

Salpa  scutigera-ccmfcvderata,  Traustedt,  loc.  cit ,  p.  362,  which  see  for  further  synonymy. 

This  species  was  obtained  at  the  following  localities:  — 

(1.)  October  27,  1874;  Station  202,  off  the  Philippine  Islands;  lat.  8°  32'  0"  N., 
long.  121°  55'  0"  E.  ;  surf  temp.  83°;  five  specimens  of  the  aggregated  form. 

(2.)  November  6,  1875  ;  South  Pacific;  lat.  37°  50'  0"  S.,  long.  93°  54'0"  W.  ;  surf. 
temp.  59°"5  ;  one  large  specimen  (in  bad  condition). 

The  specijnen  obtained  in  the  South  Pacific,  on  November  6,  1875,  is  very  large, 
being  about  8  cm.  in  length,  but  it  is  in  such  bad  condition  that  it  is  imj^ossible  to 
determine  whether  it  is  a  solitary  or  an  aggregated  form.  In  fact,  the  specimen  only 
retains  the  torn  and  decayed  test,  and  sufiicient  of  the  mantle  to  show  the  characteristic 
X-shaped  muscle  bands,  and  thus  indicate  the  species. 

The  aggregated  forms  from  Station  202,  at  the  Philippines,  are  all  small,  and  vary 
in  length  from  TS  cm.  to  17  cm.  The  breadth  of  the  body  at  the  posterior  end  is 
8  mm.  In  all  of  these  specimens  there  are  curved  horn-like  processes  at  the  posterior 
end  of  the  body,  which  are  not  shown  in  Traustedt's  figures.  Possibly  they  are  only 
present  in  the  young,  and  disappear  afterwards.  These  processes  are  fully  5  mm.  in 
length,  and  contain  prolongations  of  the  mantle  into  their  interior  (PI.  IX.  fig.  9). 

All  these  specimens  had  been  preserved  in  picric  acid,  and  are  not  in  good  con- 
dition, their  tissues  being  very  brittle.  For  Saljm  strong  spirit  is  undoubtedly  much 
better  than  picric  acid. 

Salpa  quadrata,  n.  sp.  (PL  IX.  figs.  1-8). 

External  appearance. — The  body  is  short  aud  of  rudely  quadrate  form  ;  it  is  com- 
pressed from  side  to  side,  and  of  considerable  extent  dorso-ventrally.  Both  ends  are 
truncated,  and  the  anterior  is  broader  than  the  posterior.  The  apertures  are  terminal 
and  are  both  slightly  depressed,  with  no  very  prominent  lips.  Both  dorsal  and  ventral 
edges  are  nearly  flat.     The  surface  is  quite  smooth. 
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The  length  is  about  1  cm.,  and  the  greatest  breadth  about  8  mm. 

The  Test  is  clear  and  transparent.     It  is  moderately  thick  and  firm. 

The  Mantle  has  a  very  slight  musculature.  There  are  only  four  short  muscle  bands, 
and  they  are  arranged  so  as  to  form  two  small  X'Shaped  figures  on  the  dorsal  surface, 
one  near  the  anterior  and  the  other  near  the  posterior  end. 

27)6  Endostyle  is  rather  short  and  curved.  It  extends  from  the  branchial  aperture 
about  half-way  to  the  posterior  end  of  the  body. 

The  Dorsal  Lamina  consists  of  a  short  and  club-shaped  anterior  part,  which  is  not 
attached  at  its  posterior  end,  but  hangs  freely  in  the  branchial  cavity,  and  a  smaller 
posterior  part  close  to  the  oesophageal  aperture.  It  is  strongly  ribbed  transversely 
throusfhout  its  length. 

The  Dorsal  Tubercle  has  an  antero-posteriorly  elongated  double  groove  with  the 
opening  at  the  posterior  end.     There  is  also  a  languet-like  projection  at  the  anterior  end. 

The  Visceral  Mass  is  of  large  size,  and  is  placed  posteriorly  and  ventrally. 

Zoca%.— April  13,  1876  ;  Station  352,  North  Atlantic;  lat.  10°  55'  0"  N.,  long. 
17°  4G'  0"  W.  ;  surf.  temp.  77°-7. 

A  single  specimen  of  this  curious  form  was  obtained  in  the  North  Atlantic,  oflP  the 
West  Coast  of  Africa,  in  the  surface  tow-net.  In  general  appearance  (PI.  IX.  fig.  1)  it 
is  rather  unlike  a  Salpa,  being  short,  and  wdde  dorso-ventrally,  but  narrow  from  side  to 
side.  On  discovering  the  remarkable  condition  of  the  dorsal  lamina,  I  was  at  first 
inclined  to  separate  this  form  from  Salpa  as  the  type  of  a  new  genus,  but  1  liave 
decided  not  to  take  this  step  on  the  strength  of  the  single  specimen,  in  case  of  the  short, 
free,  club-shaped  dorsal  lamina  (PI.  IX.  figs.  4,  6)  being  merely  au  individual 
abnormality.  Of  the  known  species  of  Salpa  this  form  approaches  most  nearly  to  the 
solitary  generation  of  Salpa  scutigera-confoederata,  but  difi"ers  from  it  in  shape  and 
many  minor  details  in  addition  to  the  dorsal  lamina. 

The  test  is  not  thickened  over  the  visceral  mass.  The  musculature  of  the  mantle  is 
even  slighter  than  that  of  Salpa  scutigera-confoederata,  but  is  arranged  in  the  same 
manner  so  as  to  form  two  X'^^'^'P'^f^  marks  in  the  median  dorsal  line  (PI.  IX., 
compare  figs.  1  and  9).  The  anterior  X  is  placed  close  behind  the  nerve  ganglion 
(PI.  IX.  figs.  2,  3,  4,  m.h.),  while  the  posterior  one  (PI.  IX.  fig.  5)  is  near  the 
atrial  aperture.  The  branchial  aperture  is  crescentic  with  slight  lips  (PI.  IX.  figs. 
1,  2,  3),  while  the  atrial  is  a  transverse  slit  with  a  slightly  lobed  margin 
(PI.  IX.  fig.  5). 

The  course  of  the  endostyle  is  shown  in  fig.  1.  It  curves  first  ventrally  and  then 
posteriorly,  and  is  continued  back  from  where  it  stops,  about  the  middle  of  the  body,  to 
the  visceral  mass  by  a  fold  of  the  ventral  wall  of  the  branchial  sac.  There  is  a  distinct 
break  or  gap  betw-een  the  extremity  of  the  endostyle  and  this  fold  (PI.  IX.  fig.  7). 
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At  its  anterior  end  the  endostyle  is  continued  forwards  in  front  of  the  peripha- 
ryngeal bands  (PI.  IX.  fig.  4,  cii.). 

At  one  point  on  the  ventral  edge  of  the  body,  near  the  middle  of  the  endostyle, 
there  is  a  small  cubical  outgrowth  from  the  mantle  into  the  test  (see  PL  IX.  figs.  1 
and  8). 

The  dorsal  lamina  is  in  a  most  remarkable  condition  in  the  single  specimen  (PL  IX. 
fig.  4,  &c.,  d.l.).  Its  anterior  part  forms  a  short,  curved,  clubdike  projection  from  the 
dorsal  edge  of  the  branchial  sac  close  behind  the  peripharyngeal  bands.  It  is  strongly 
marked  with  transverse  ridges  and  grooves.  There  is  also  a  similar  smaller  projection 
from  the  dorsal  edge  of  the  oesophageal  aperture  (PL  IX.  fig.  6),  which  is  probably  the 
posterior  end  of  the  dorsal  lamina. 

The  nerve  ganglion  is  small  and  rounded.  It  lies  immediately  in  front  of  the 
anterior  muscle  bands  (PL  IX.  fig.  4,  n.g.).  It  has  two  laterally-placed  curved 
appendages  which  lie  on  its  sides  and  anterior  end.  The  dorsal  tubercle  is  immedi- 
ately in  front  of  the  ganglion,  and  in  its  appearance  recalls  that  of  some  of  the  Simple 
Ascidians. 

Cyclosalpa,  Blainville. 

.  Thalia,  Browne,  Hist,  of  Jamaica,  London,  175G. 
Holothuria,  Linn.,  Sy.st.  Nat.,  ed.  x.  1758  (in  part). 
Salpa,  Forskahl,  Descr.  anim.,  1775  (in  part). 

Cyclosalpa,  Blainville,  Diet,  des  Sci.  Nat.,  torn,  xlvii.  p.  94,  "  Salpa,"  1827. 
Orthoccela,  Macdonald,  Trans.  Roy.  Soc.  Edin.,  vol.  xxiii.  p.  181,  18G4. 
Pyrosomopsis  (?),  Macdonald,  t.c,  p.  180. 
Salpa,  Cuvier,  Lamarck,  Chamisso,  Vogt,  Costa,  Leuckart,  Todaro,  Traustedt,  &c.  (in  part). 

Body  not  attached,  elongated,  with  the  apertures  at  the  opposite  ends. 

Test  gelatinous  and  transparent. 

Mantle  with  muscle  bands,  which  form  incomplete  rings. 

Branchial  Sac  forming  with  the  peribranchial  cavity  a  large  central  space. 

Dorsal  Lamina  a  vascular  Ijand  which  traverses  the  combined  branchial  and 

peribranchial   cavities   from  the  dorsal  and   anterior  to  the  ventral    and 

posterior  ends. 
Alimentary  Canal  stretched  out  along  the  ventral  surface   of  the  body ;  no 

"  nucleus  "  or  visceral  mass. 
Emhryonic   Chain  in  the  form  of  a  circle  or  ring  of  from  seven   to  twelve 

Ascidiozooids  attached  together. 

I  consider  it  best  to  raise  the  little  group  of  species  aUied  to  Cyclosalpa  pinnata 
once  more  to  the  dignity  of  a  genus  under  the  name  introduced  by  Blainville   in 
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1827.  Of  the  synonyms  given  above,  Thalia  is  pre-Linuean,  and  Holothuvia  is  pre- 
occupied, while  Salpa  has  been  appropriated  by  the  more  important  section  of  the  family. 
Orthoccela,  Macdonald,  is  a  better  designation,  but  must  yield  priority  to  Cyclosalpa. 

By  the  majority  of  authors  since  the  time  of  Blainville,  Cyclosalpa  pinnata  has 
been  placed  as  a  species  of  Salpa,  but  Macdonald^  in  1864  founded  for  it  the  new 
genus  Orthoccela,  on  account  of  the  straight  condition  of  the  alimentary  canal, 
which  forms  a  marked  contrast  to  the  coiled-up  visceral  mass  found  in  the  species 
of  Salpa.  Traustedt,  though  not  recognising  this  as  a  separate  genus,  makes  it  a 
distinct  section  of  Salpa. 

The  characters  of  the  genus  agree  with  those  of  Salpa,  with  the  exceptions  of 
(1)  the  extended  condition  of  the  alimentary  canal,  and  (2)  the  curious  form  produced 
by  the  animals  of  the  aggregated  generation  which  are  united  to  form,  not  a  ribbon-like 
chain  as  in  the  species  of  Salpa,  but  a  ring  or  circlet  of  generally  about  nine  members. 

This  genus  contains  three  species,  viz.: — 

Cyclosalpa  pinnata,  Forskahl ;  Cyclosalpa  affinis,  Chamisso ;  and  Cyclosalpa 
dolicosoma-virgula,  Todaro — Vogt. 

Cyclosalpa  pinnata  (Forskahl). 

Salpa  pinnata,  Forskahl,  Descr.  Anim.,  p.  113,  1775. 

Orthoccela  pinnata,  Macdonald,  Trans.  Eoy.  Soc.  Edin.,  vol.  xxiii.  p.  171,  18G4. 

Salpa  pirmata,  Traustedt,  loc.  cit.,  p.  353,  which  see  for  further  synonymy. 

This  is  the  only  species  of  the  genus  in  the  Challenger  collection,  and  it  is  only 
represented  by  a  single  specimen  of  the  solitary  generation,  obtained  on  the  surface  of 
the  Pacific  between  Papua  and  Japan.  It  measures  about  I'S  cm.  in  length,  and  is 
not  in  a  very  good  state  of  preservation. 

Family  II.  Octacnemid.^. 

Body  flattened  antero-posteriorly  (?),  probably  attached. 

Test  gelatinous,  thin,  transparent. 

Branchial  Sac  with  no  stigmata  or  openings  into  the  peribranchial  cavity. 

Alimentary  Canal  placed  dorsally  and  posteriorly.     Coiled  up  along  with  the 

reproductive  organs  to  form  a  visceral  mass. 
Life-History  unknown. 

This  family  is  formed  for  the  reception  of  the  remarkable  Octacnemus  hythins,  which 
was  discovered  by  the  Challenger  Expedition,  and  was  first  described  by  Professor 

'  The  genus  Pyrosomopsis  established  at  the  same  time  by  Macdonald  is  apparently  the  aggregated  condition  of  a 
Cyclosalpa. 
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Moseley^  in  1876.  It  is  apparently  a  deep-sea  representative  of  tlie  pelagic  Salpidse, 
and  may  possibly  be  fixed  to  the  bottom.  Our  knowledge  of  its  structure  is  still  very 
limited,  and  the  embryology  and  life-history  are  totally  unknown. 

Although  in  some  respects  this  form  does  not  agree  with  the  definition  of  the  sub- 
order Hemimyaria  given  above,  still  on  account  of  its  probable  relationship  to  the 
Salpidse — and  considering  the  imperfection  of  our  knowledge  of  Octacnemus — I  have 
thought  it  best  to  place  it  in  this  sub-order,  at  least  until  we  know  more  about  it, 
rather  than  to  form  an  additional  group  for  its  reception. 

Octacnemus,  Moseley. 
Odacncmus,  Moseley,  Trans.  Linn.  Soc.  Lond.,  scr.  2  (ZooL),  vol.  i.  p.  287,  1876. 

Body  flattened  antero-posteriorly  (?),  probably  attached  by  the  posterior  end. 
]\Iargins  prolonged  to  form  eight  conical  processes. 

Test  gelatinous,  thin,  transparent. 

Mantle  slight.  Musculature  in  the  form  of  narrow  muscle  bands,  which  are 
mainly  confined  to  the  conical  processes. 

Branchial  Sac  with  its  length  directed  dorso-ventrally,  and  having  merely  im- 
perforate pits  in  its  walls,  and  no  direct  connection  with  the  peribranchial 
cavity. 

Dorsal  Lamina  unrepresented. 

Alimentary  Canal  coiled  up  along  with  the  reproductive  organs  to  form  a 
visceral  mass,  placed  at  the  dorsal  edge  of  the  posterior  end  of  the  body. 

Reproductive  Organs  hermaphrodite. 

Further  characteristics  and  remarks  upon  the  structure  and  afiinities  of  the  genus 
will  be  found  under  the  species  described  below. 

Whether  the  two  specimens  in  the  collection  represent  distinct  species  or  not,  I 
cannot  determine.  They  differ  in  some  respects,  but  are  so  imperfect,  that  I  do  not 
feel  justified  in  founding  a  second  species. 

Octacnemus  hythius,  Moseley  (PI.  X.  figs.  1-18). 

Octacnemus  li/thius,  Moseley,  Trans.  Linn.  Soc.  Lond.,  scr.  2  (Zool.),  vol.  i.  p.  287,  187C. 

Tills  .species  was  formed  by  Professor  Moseley  in  1876  for  the  reception  of  a 
specimen  obtained  on  March  1,  1875;  Station  218;  South  Pacific;  lat.   2°  33' 0"  S., 

'  Ou  two  new  Forms  of  Deip-sea  AsciJians,  obtained  during  the  Voyaj^e  of  H.M.S.  "  Challenger,"  Trans.  Linn. 
Soc.  Lond.,  ser.  2  (Zool.),  vol.  i.  p.  2S7,  1876. 
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long.  144°  4' 0"  E  ;  dcptli,  1070  fotlioms ;  surf.  temp.  84°,  bottom  temp.  36''-4.  Tlie 
single  .specimen  wa.s  considerably  injured  when  obtained,  but  was  dissected  wliilc 
fresli  by  Professor  i\Ioseley.     The  remains  were  then  preserved  in  spirit. 

A  second  specimen  of  probably  the  same  species  was  also  obtained  during  the 
(lialleuger  Expedition,  on  December  14,  1875,  at  Station  299,  off  the  west  coa,st  of 
South  America ;  lat.  33°  31'  0"  S.,  long.  74°  43'  0"  AV.  ;  from  a  depth  of  21G0  fathoms ; 
surf.  temp.  G2°,  bottom  temp.  35°"2.  This  specimen  is  likewise  much  injured,  having 
evidently  had  its  delicate  tissues  torn  by  the  trawl.  The  material  which  came  into  my 
liands  was  therefore  in  such  a  fragmentary  condition  that  I  have  been  able  to  do  little 
more  than  confirm  the  results  oljtained  by  Moseley  in  his  examination  of  the  first  speci- 
men, and  add  a  few  histological  details.  Under  these  circumstances  I  shall  commence 
by  quoting  IMoseley's  description,'  and  shall  then  add  my  own  observations  and  remarks  : — 

"  Octacnemus  hytldus,  gen.  et  spec.  uov. 

"  This  stellate  Ascidian  Avas  trawled  March  1,  1875,  in  1070  fathoms ;  lat.  2°  33'  S., 
long.  144°  04'  E.,  about  forty  miles  north  of  Eossy  Island,  Schouten  Islands.  From  its 
peculiar  appearance,  due  to  the  presence  of  the  eight  long  radiating  conical  processes 
of  the  test,  the  animal  was  at  first  supposed  to  be  a  Medusa.  The  single  specimen  was 
considerably  injured,  the  muscular  networks  maintaining  their  attachments  in  only 
three  of  the  conical  processes,  but  the  test  was  entire. 

"  The  test  of  the  animal  is  gelatinous  and  hyaline.  On  the  under  surface  the  body 
presents  a  flat  area  of  a  nearly  oval  form  (PI.  X.  fig.  1).  The  border  of  this  base  is 
thickened  into  a  slightly  prominent,  rounded  ridge,  running  round  the  periphery  of 
the  entire  basal  area  ;  and,  further,  is  indented  slightly  opposite  the  interspaces  between 
tlie  long  conical  processes,  so  as  to  have  an  undulating  outline.  Towards  one  end  of 
the  base  (which  end  of  tlie  animal  will  be  termed  anterior,  since  it  is  that  in  which 
the  nerve  ganglion  lies),  and  in  the  middle  line,  is  a  prominence,  also  oval  in  outline 
(PI.  X.  fig.  1,  ad.).  This  prominence  is  formed  of  a  process  of  the  l^asal  part  of  the 
test.  It  terminates  outwardly  in  a  tangled  mass  of  rootlets,  massed  amongst  which 
was  found  much  sand  and  shell-particles  from  the  bottom.  The  Ascidian  was  evidently 
attached  by  this  process  or  pedicle. 

"  Above  the  margin  of  the  base  the  body  of  the  animal  is  somewhat  contracted,  but 
its  walls  then  again  spread  outwards,  and  extend  into  eight  wide  conical  processes. 
The  processes  terminate  in  abruptly  narrowed  tentacular-like  tips  (PI.  X.  fig.  1),  which 
are  imperforate,  and  in  which  no  sense  organ  or  any  special  structure  could  be 
discovered. 

"  On  the  upper  aspect  of  the  body  the  eight  conical  processes  are  directly  continuous 
with  the  upper  surface,  which  is  somewhat  hollowed  or  saucer-shaped. 

'  I  am  indebted  to  Professor  Moseley  for  liaving  kindly  given  me  the  use  of  his  orifjinal  drawings  to  illustrate  this 
description  of  his  species  (see  PI.  X.  figs.  1-.')).  I  have  made  the  necessary  changes  in  the  references  to  the  figures 
which  occur  in  the  text. 

(zooL.  ciiALL.  EXP.— p.\nT  Lx.xvi. — 1888.)  Gggg  12 
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"Toward  its  anterior  part  in  the  middle  line  the  upper  surface  is  perforated  by  a 
transverse  slit,  the  inhalent  aperture  (PL  X.  fig.  2,  hr).  The  exhalent  aperture  is  situated 
in  front  of  this,  and  at  a  lower  level,  proceeding  from  the  wall  of  the  body  just  above 
the  base  as  a  short  cylindrical  tubular  process  (PI.  X.  figs.  1  and  2,  at).  The  inhalent 
aperture  is  enclosed  by  a  pair  of  simple  rounded  lips,  and  is  without  tentacles. 

"  The  test  forms  a  wide  ca\dty,  which  extends  freely  into  the  capacious  hollow  conical 
processes.  The  two  apertures,  inhalent  and  exhalent,  form  the  only  communication 
between  this  cavity  and  the  exterior. 

"  A  flat  horizontal  membrane  is  stretched  across  the  test  cavity  in  such  a  manner  as 
to  separate  off  an  upper  chamber  communicating  with  the  inhalent  aperture  from  a  lower 
communicating  with  the  exhalent.  This  membrane,  in  the  central  region  of  the  body,  is 
thick  and  of  an  opaque  white  colour  (Fig.  10,  g,  on  p.  93).  This  thickened  central  portion 
runs  out  peripherally  into  eight  processes  directed  to  the  intervals  between  the  long 
conical  processes  of  the  test.  Opposite  these  intervals  the  processes  become  attached,  or 
■give  origin  to  bands  of  muscular  fibres,  which  bands  after  a  short  radial  course,  in  which 
their  fibres  remain  parallel,  split  into  two  halves  (PI.  X.  fig.  1,  m.h'.).  The  halves  of  the 
bands  diverge  at  an  angle  from  one  another,  and  proceed  to  the  tijjs  of  the  long  conical 
processes,  where  each  is  joined  by  the  tip  of  a  corresponding  half-band  from  the  next 
adjoining  process.  The  half-bands,  as  they  run  towards  the  tips  of  the  conical  processes, 
give  off  a  series  of  transverse  muscular  threads,  which,  passing  from  band  to  band,  form 
a  series  of  loops  one  beyond  the  other,  continued  almost  to  the  tip  of  the  conical 
processes.  These  radial  muscles  are  apparently  the  homologues  of  the  longitudinal 
muscles  of  ordinary  Ascidians.  They  would  become  longitudinal  were  the  upper  j^art 
of  the  discoid  body  of  the  animal  drawn  upwards,  so  as  to  make  the  respiratory  cavity 
tubular  instead  of  saucer-shaped.  A  second  series  of  muscular  threads  lies  beneath  the 
radiating  bands  just  described,  about  their  points  of  bifurcation,  and  extending  thence 
almost  to  their  points  of  origin.  This  second  set  of  muscles  takes  a  circular  direction 
(PI.  X.  fig.  1,  m.h.),  and  is  continued  round  the  entire  circuit  of  the  animal,  the  several 
strands,  of  which  there  are  about  twelve,  appearing  to  be  continuous  throughout  their 
length.  These  circular  muscles  lie  beneath  the  radial  ones  ;  and,  were  the  respiratory 
cavity  elongated  into  a  cylinder,  the  radial  or  longitudinal  muscles  w^ould  thus  be  internal 
in  position,  the  circular  external.  In  order  to  prevent  confusion,  and  because  of  the 
difficulty  in  drawing  them  clearly,  not  nearly  the  entire  number  of  transverse  and 
circular  strands  is  inserted  in  the  figures  in  the  accompanying  Plate  (figs.  1  and  2). 
Their  arrangement  is  shown  in  detail  iu  fio-.  5. 

"  Over  the  muscular  meshwork  thus  formed,  and  extending  from  it  to  be  continuous 
in  all  directions  with  its  thickened  central  portion,  the  horizontal  membrane  is  continued 
as  a  thin  and  transparent  lamina.  Opposite  the  indentations  in  the  margin  of  the 
thickened  central  portion  of  the  membrane,  i.e.  between  the  processes  or    thickened 
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folds  attached  to  the  muscidar  bands,  this  thin  himiua  is  loose  and  hanf^s  in  bao-g  or 

O  O 

depressions. 

"  In  the  bottom  of  each  of  these  depressions  is  a  slight  three-cornered  elevation 
(PI.  X.  fig.  2),  at  the  tip  of  which  a  perforation  or  aperture  may  possibly  be  present ; 
but  in  the  specimen  examined  such  could  not  be  made  out.  At  the  tip  of  each 
small  elevation  were  seen  only  three  minute  closely  apposed  villous  folds  of  the 
membrane,  between  which  no  aperture  could  be  detected.  The  central  horizontal 
opaque  white  membrane  is  merely  a  thickened  part  of  the  general  membrane,  which  is 
spread  over  the  muscular  meshwork,  and  reaches  to  the  tips  of  the  large  conical 
processes.     It  is  probably  respiratory  in  function,  and  represents  a  gill. 

"  The  membrane  was  observed  to  be  attached  to  the  inner  surface  of  the  test- wall  at 
the  intervals  between  the  conical  processes ;  but  the  specimen  was  too  much  injured  to 
allow  of  the  investigation  of  the  extent  and  manner  of  its  attachment  within  the 
conical  processes.  It  appeared  to  be  attached  laterally  on  either  side  to  the  inner  walls 
of  these  processes,  and  is  probably  reflected  so  as  to  line  their  cavities.  No  normal 
perforated  gill  could  be  discovered  in  any  part  of  this  membrane ;  but  probably  the 
central  thickened  portion  has  a  respiratory  function,  and  possibly  the  eight  small 
elevations  may  prove  to  be  openings.  No  reflection  of  the  membrane  over  the  inner 
surfaces  of  the  upper  and  lower  walls  of  the  test  was  observed. 

"  The  membrane  was  composed  of  an  irregular  mesh  of  fibrous  tissue  with  numerous 
rounded  gland-like  cells,  and  numerous  nerves  proceeding  to  the  radial  muscular 
bands. 

"  The  mouth  lies  in  the  anterior  part  of  the  thickened  portion  of  the  membrane  above 
described,  and  at  a  short  distance  behind  the  inhalent  aperture.  Behind  it  is  the 
endostyle.  The  mouth  is  a  simple  oval  aperture,  encircled  by  a  few  sphincter  muscular 
threads.  It  leads  directly  into  the  digestive  tract,  which  is  embedded  in  a  compact 
nucleiform  mass,  which  is  seen  conspicuously  through  the  transparent  test  on  viewing 
the  animal  from  beneath.  The  nucleus  lies  entirely  beneath  the  horizontal  membrane, 
which  is  attached  round  the  margin  of  the  mouth.  The  exact  arrangement  of  the 
viscera  inside  the  nucleus  was  not  determined.  A  short  tubular  rectum  projects  fi-om 
the  anterior  and  inferior  extremity  of  the  nucleus. 

"  Posteriorly  to  this,  on  the  inferior  surface,  is  a  well-developed  ovary,  and  behind 
this,  again,  the  testis.  The  ovary  is  a  racemose  gland,  whilst  the  testis  is  composed  of 
short  csecal  tubes.  In  minute  structure  these  organs  agree  closely  with  the  testis  and 
ovaries  of  other  Ascidians. 

"Between  the  mouth  and  rectum,  in  the  middle  line,  lies  the  heart-shaped  nerve 
ganglion,  immediately  beneath  which  is  a  spherical  body,  which  had  the  appearance  of  a 
thin-walled  sac  full  of  a  milky  fluid.  The  wall  of  this  sac  is  composed  of  a  layer  of 
cells  of  rectangular  outline,  from  the  inner  surface  of  which  fine  hair-lilie  processes 
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depend.  The  hairs  are  not  straight,  but  wavy,  and  appeared  stifler  than  ordinary 
cdia.  This  sense  organ  was  not  in  sufficiently  good  preservation  to  allow  of  more 
accurate  histological  investigation.  A  large  nerve  from  the  ganglion  passed  directly 
ov^cr  it  in  the  middle  line. 

"  A  pair  of  strong  muscular  masses  is  developed  at  the  posterior  part  of  the  nucleus, 
one  mass  lying  on  either  side.  These  muscles  appear  to  take  origin  from  the  under  side 
of  the  thickened  horizontal  membrane  above,  and  to  terminate  on  the  sides  of  the 
posterior  part  of  the  nucleus.  The  terminations  of  the  muscular  slips  composing  the 
muscles  are  bifurcate  (PI.  X.  fig.  3,  m.h.).  Other  narrow  transverse  muscular  bands 
are  present  between  the  mouth  and  rectum,  embracing  the  fore  part  of  the  nucleus 
(PI.  X.  fig.  3,  m.h.).     The  use  or  homologies  of  these  muscles  are  not  apparent. 

"  The  endostyle  lies  in  the  middle  line,  at  the  back  of  the  nucleus,  between  the  pair 
of  posterior  muscles  of  the  nucleus  (PL  X.  fig.  3,  en.).  It  is  very  short.  It  showed  the 
characteristic  structure  of  the  Ascidian  endostyle — long,  fine,  granulated,  spindle  cells, 
packed  close  side  by  side,  with  their  long  axes  at  right  angles  to  the  length  of 
the  organ. 

"  The  relation  of  the  endostyle  to  the  horizontal  membrane  was  not  observed,  since  the 
organ  was  only  discovered  after  the  nucleus  had  become  detached  from  the  membrane. 
The  endostyle  was  then  found  tucked  in  between  the  paired  posterior  muscles  of  the 
nucleus.  It  is  placed  in  the  position  given  to  it  in  the  figures,  because  this  seems  to  be 
the  necessarily  correct  one.  The  organ,  at  all  events,  is  on  the  ventral  side  of  the 
animal,  or  on  the  side  of  the  mouth  opposite  to  that  on  which  the  nerve  ganglion  lies, 
which  is  its  normal  seat. 

"The  length  of  the  base  of  the  Ascidian  was  5'5  cm.,  breadth  4v5  cm. ;  extreme 
length  between  tips  of  the  protuberances  7  "5  cm. 

'•■  On  the  whole  this  very  perplexing  animal  appears  to  be  an  Ascidian,  in  which  the 
respiratory  sac  is  flattened  out  so  as  to  become  nearly  horizontal,  and  in  which  no  gill 
network  is  present.  In  Cystingia  (Bronn,  Kl.  und  Ord.  ii.  p.  131)  a  gill  network 
cannot  be  disting;uished. 

"Tlie  radial  muscles  belong  to  the  longitudinal  set  of  other  Ascidians  and  are 
internal ;  the  circular  are  external  in  relative  position.  I  can  find  no  homologues 
of  the  muscles  of  the  nucleus.  In  having  the  viscera  contracted  into  so  small  a 
nucleus,  the  animal  resembles  Salpa.  The  nerve  ganglion  is  abnormal  in  position, 
in  being  situate  on  the  nucleus.  It  nevertheless  is  normal,  in  lying  between  mouth 
and  anus,  whilst  the  endostyle  is  on  the  opposite  side  of  the  mouth,  as  in  other 
Ascidians. 

"The  name  Octacncmus  hythw.s  is  proposed  for  this  curious  eight-rayed  deep- 
sea  form." 

Professor   Moseley  expresses    his    views    as    to  the    structure    of    this    animal  in 
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diagrammatic  form  in  the  following  figure  (Fig.  10),  wliiL-h  shows  the  most  essential 
points  made  out  by  his  investigations. 


Fig.  10. — Diagrammatic  section  of  Octacnemus  bijthius  (after  Moseley). 

b.  m,irgin  of  basal  disc ;  i.a.  branchial  aperture;  e.a.  atrial  aperture  ;  p.  a.  peclicle  of  attachment;  n.  nucleus; 
(J.  horizontal  membrane  ;  r.m.  radiating  muscles ;  r.  rectum;  m.  mc.uth  ;  »;./(.  nnisclcs  of  nucleus. 

Description  of  the  Second  Specimen,  and  General  Remarks. 

After  the  curious  external  form,  the  most  remarkable  point  in  regard  to  Octacnemus 
is  certainly  the  condition  of  the  branchial  sac,  in  which  there  are  evidently  no  apertures 
for  allowing  water  to  pass  into  the  peribranchial  cavdty.  In  comparing  this  condition 
with  that  seen  in  the  genus  Cystingia,  IMoseley  is  probably  incorrect,  since  there  is 
nothing  in  the  original  description  of  that  form  to  lead  us  to  suppose  that  there  are 
110  ojjenings  in  the  branchial  sac.  As  to  the  nature  of  the  "  horizontal  membrane  " 
of  the  above  description,  I  agree  with  Moseley  that  it  represents  part  at  least  of  the 
branchial  sac,  and  I  would  suggest  that  it  is  merely  the  posterior  part  of  the  ventral 
wall  of  that  organ,  the  anterior  part  of  which  has  fused  with  the  mantle.  The 
accompanying  diagram  (Fig.  11)  represents  my  view  as  to  the  morphology  of  the 
animal,  and  shows  its  relations  to  the  structure  of  other  Tunicata. 


vl'Jii 


Fig.  11.— Diagram  showing  the  probable  structure  of  Octacnemus.     (From  left  side.) 
ad.  probable  place  of  attachment ;  at.  atrial  aperture  ;  at.  m.  membrane  lining  peribranchial  ca\'ity  ;  br.  branchial 
aperture;  br.s.  branchial  sac;  end.   end.'  portions  of  endostyle  ;  ('.  intestine;  m.  m.antle;  n.ff.   nerve  ganglion; 
n:.  ft'sophagus;  ov.  ovary;  p.bi:  peribriinchial  cavity ;  St.  stom.ach ;  t.  test. 

The  body  is  apparently  flattened  antero-posteriorly,  so  that  the  anterior  or  upper 
surface  upon  which  the  apertures  are  both  placed  is  not  far  from  the  posterior  or  lower 
attached  side.     If  the  o3sophageal  aperture  be  regarded  as  indicating  the  posterior  end 
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of  the  branchial  sac,  and  the  atrial  aperture,  as  usual,  as  the  dorsal  side  of  the  body, 
then  the  ventral  edge  of  the  branchial  sac  is  more  extensive  than  the  dorsal,  and  has 
its  anterior  half  fused  with  the  mantle  to  form  the  anterior  part  of  the  body-wall,  while 
its  posterior  half  forms  the  greater  part  of  the  horizontal  membrane  (Fig.  11,  p.  93),  the 
remainder  being  the  posterior  part  of  the  dorsal  edge  of  the  branchial  sac.  According 
to  this  interpretation  of  the  structure,  the  short  endostyle  described  by  Moseley  (PI. 
X.  fig.  3,  en.)  would  be  confined  to  the  posterior  end  of  the  ventral  edge  of  the  sac  :  its 
position  is  shown  diagrammatically  by  end',  in  the  above  woodcut  (Fig.  11). 

The  large  space  below  the  horizontal  membrane  in  which  the  visceral  mass  is  placed, 
and  which  opens  to  the  exterior  Ijy  the  atrial  aperture,  I  regard,  then,  as  a  peribranchial 
cavity  which  lies  wholly  at  the  posterior  end  of  the  branchial  sac,  and  which  has  no 
communication  with  the  cavity  of  the  branchial  sac  except  indirectly  liy  means  of  the 
alimentary  canal. 

The  specimen  from  Station  299,  off  Valparaiso,  in  the  South  Pacific,  which  I  have 
examined,  resembles  Moseley's  figures  (PI.  X.  figs.  1-5)  of  Octacnemus  bythius  in 
general  shape,  but  differs  (see  PI.  X.  figs.  6  and  7)  in  having  a  well-marked  prominence 
upon  the  dorsal  edge  of  the  body  in  which  the  visceral  mass  is  lodged,^  and  upon 
the  anterior  surface  of  which  the  atrial  aperture  opens.  The  breadth  of  the  specimen 
across  the  outstretched  processes  is  now  8  cm.,  but  was  probably  about  12  cm.  when 
living,  judging  by  the  amount  Moseley's  specimen  has  contracted  since  he  measured  it. 

The  branchial  aperture  is  large  and  is  transversely  elongated,  while  the  atrial  is 
smaller  and  more  circular.  They  are  placed  2  cm.  apart,  and  the  atrial  aperture  is 
1  cm.  from  the  dorsal  edge  of  the  body.  The  rounded  dorsal  projection  which  contains 
the  viscera  (PI.  X.  fig.  7,  ad.)  is  roughened  on  its  lower  surface,  and  if  the  body  were 
attached  to  some  foreign  object  it  must  have  been  by  this  part. 

The  test  is  thin,  and  easily  torn,  over  the  greater  part  of  the  body;  but  it  is  thickened 
round  the  margins  of  the  posterior  end  so  as  to  form  slight  pads  at  the  bases  of  the 
conical  processes  (see  PI.  X.  fig.  8,  t'.).  Test  cells  are  numerous  and  of  various  shapes 
(PI.  X.  fig.  12),  but  are  mostly  of  small  size.  No  large  bladder  cells  are  present, 
but  a  few  rounded  cells  larger  than  their  neighbours  have  considerable  vacuoles 
(PL  X.  fig.  12),  and  so  show  an  approach  to  the  formation  of  bladder  cells. 

The  mantle  is  thin,  but  has  a  good  deal  of  musculature.  It  adheres  closely  to  the 
inner  surface  of  the  test.  The  muscle  bands  have  the  general  arrangement  described 
and  figured  by  Moseley  (PI.  X.  figs.  1,  2,  and  5).  Figure  14  shows  more  exactly  the 
arrangement  of  the  chief  muscle  bands  on  the  conical  processes.  In  a  longitudinal 
section  of  one  of  the  processes  the  chief  transverse  muscle  bands  are  seen  cut  in  section 
on  the  inner  surface  of  the  thickened  pad  of  test.  Besides  these  chief  muscle  bands, 
there  are  numerous  very  fine  bands  formed  of  one,  two,  or  three  muscle  fibres  each, 

'  Possibly  the  visceral  mass  was  displaced  in  Moseley's  specimen. 
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which  form  a  delicate  network,  and  iu  some  places  the  strands  of  this  net  arc  curiously 
curled  (PI.  X.  fig.  13). 

I  have  found  in  the  horizontal  membrane  (a  part  of  the  wall  of  the  branchial  sac)  a 
number  of  small  scattered  pits,  sometimes  placed  singly,  and  sometimes  united  in  twos 
and  threes  (PI.  X.  fig.  15).  These  arc  just  visible  to  the  eye  (PI.  X.  fig.  9,  hr.s.),  and  look 
like  small  openings,  but  they  are  really  small  imperforate  sacs,  the  walls  of  which  are 
thinner  than  the  rest  of  the  membrane  ;  and  they  may  possibly  l)e  the  representatives 
of  the  perforations  or  stigmata  in  the  ordinary  Ascidian  branchial  sac.  Over  the  general 
surface  of  the  membrane  is  a  layer  of  squamous  epithehum  (PI.  X.  fig.  16),  the  cells 
of  which  are  rounded  or  polygonal  in  form  ;  while  on  the  margins  of  the  little  pits  the 
cells  become  nearly  rectangular  in  surface  view  (PI.  X.  fig.  17),  and  fusiform  in 
profile  (PI.  X.  fig.  18).  Possibly  this  altered  epithelium  bordering  the  depression 
may  represent  the  line  of  ciliated  cells  round  the  edges  of  the  stigmata  in  the  normal 
branchial  sac. 

The  nervous  system,  the  subneural  gland,  the  dorsal  tubercle,  and  the  neighbouring 
muscle  bands  are  shown  in  fig.  11.  The  ganglion,  which  is  placed  upon  the  anterior 
dorsal  part  of  the  visceral  mass  (PI.  X.  fig.  10,  n.g.),  is  triangular  in  shape  (PI.  X.  fig. 
11,  ii.g.),  and  has  nerves  prolonged  from  each  angle.  The  subneural  gland  is  a  large 
elliptical  mass  which  extends  from  the  front  of  the  ganglion  to  half-way  up  the  dorsal 
tubercle  (PL  X.  fig.  11,  s.gl.).  It  is  apparently  the  spherical  thin-walled  body  taken 
for  a  sense  -  organ  by  Moseley.  The  dorsal  tubercle  has  a  sj)Oon  -  shaped  opening 
leading  into  a  narrow  duct  which  is  lost  on  the  lower  surface  of  the  subneural  gland. 
The  neighbouring  muscle  bands  are  arranged  in  a  symmetrical  manner  round  the 
ganglion,  as  shown  in  fig.  11. 

A  somewhat  irregular  opaque  line  is  visible  on  the  anterior  surface  of  the  bod}^ 
showing  through  the  clear  test  (PI.  X.  fig.  6,  en.).  It  runs  from  near  the  branchial 
aperture  in  an  oblique  course  ventrally,  and  to  the  left  side.  This  is  produced  by  an 
elevation  on  the  inner  surface  of  the  anterior  half  of  the  branchial  sac,  which  I  believe 
represents  the  endostyle  of  other  Tunicata.  If  this  be  the  case,  it  does  not  correspond 
to  the  short  endostyle  described  by  Moseley  as  placed  upon  the  nucleus,  and  in  my 
specimen  I  failed  to  find  any  trace  of  an  endostyle  in  that  position.  This  may  be 
one  of  the  points  of  difference  if  these  two  specimens  belong  to  distinct  species  of 
Octacnertms.  In  Moseley 's  form  only  the  posterior  part  of  the  endostyle  may  have 
been  retained,  while  in  my  form  only  the  anterior  half  is  found  (see  Fig.  11,  p.  93,  end 
and  end'). 

The  visceral  mass  lies  loosely  in  the  interior  of  the  dorsally  placed  projection  of  the 
body  (PI.  X.  fig.  9),  and  can  be  easily  withdrawn  from  it.  It  has  occurred  to  me 
that  possibly  Moseley's  specimen  had  been  distorted  while  coming  up  in  the  trawl,  and 
that  the  visceral  mass  had  become  displaced.     If  that  be  not  the  case,  then  the  two 
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specimens  differ  somewhat  in  the  position  of  the  viscera  (PI.  X.,  compare  figs.  1  and  9). 
The  visceral  mass  forms  a  compact  rounded  clump,  part  of  which  is  coloured  dark 
brown,  while  the  remainder  is  pale  yellow  (PI.  X.  fig.  9).  The  browTi  portion  is  the 
alimentary  canal,  and  the  yellow  is  formed  of  the  reproductive  organs,  part  of  it  being 
the  ovary  and  the  rest  the  cajca  of  the  testis.  Fig.  10  shows  the  anterior  surface 
of  the  visceral  mass  on  which  the  nervous  system  {n.g.)  is  placed.  The  large  dark- 
coloured  mass  is  the  wall  of  the  stomach  (st.),  and  the  reproductive  organs  appear 
at  both  sides  of  it. 

On  the  whole,  I  regard  this  form  as  being  allied  to  Salpa.  The  condition  of  the 
visceral  mass  is  very  like  the  "  nucleus "  in  Salpa,  and  occupies  much  the  same 
position  in  the  Ijody  (compare  Fig.  7,  p.  55,  and  Fig.  11,  p.  93).  The  musculature  might 
readily  be  derived  from  a  series  of  transversely-running  bands  l:)y  an  antero-posterior 
shortening  which  would  approximate  the  bands  closely,  and  then  by  a  portion  of  the 
muscles  l)eing  drawn  out  radially  into  the  eight  conical  processes.  The  endostyle  and 
the  nervous  system  are  in  their  proper  places,  but  there  seems  to  be  no  trace  of  a 
dorsal  lamina ;  and  the  branchial  sac  is  certainly  in  a  remarkable  condition.  If  the 
obliteration  of  the  side  walls  of  the  sac  in  Salpa  has  been  Ijrought  about  by  the 
locomotory  habits  of  that  form,  of  course  no  such  change  would  be  necessary  in  the 
case  of  an  ally  such  as  Octacnemus,  which  was  attached,  or  at  least  not  locomotor ; 
but  it  is  difficult  to  see  why  the  stigmata  in  the  walls  of  the  sac  should  become  closed 
up,  unless  perhaps  nutrition  and  aeration  were  performed  sufficiently  by  the  water 
gaining  access  to  the  large  cavities  of  the  body  through  the  branchial  and  atrial 
apertures,  without  there  being  any  definite  current. 


Order  III.  LARVACEA. 

The  Larvacea  are  free-swimming  pelagic  forms,  provided  with  a  large  locomotor 
appendage  (the  tail),  in  which  there  is  a  skeletal  axis  (the  urochord). 

A  relatively  large  test  (the  "Haus")  is  formed  with  great  rapidity  as  a  secretion 
from  the  ectoderm  ;  it  is  merely  a  temporary  structure  which  may  be  cast  oft'  and 
replaced  by  another. 

The  branchial  sac  is  simply  an  enlarged  pharynx  with  two  ventral  ciliated  openings 
(stigmata)  leading  to  the  exterior.  These  open  independently  on  the  ventral  surface. 
There  is  no  separate  peribranchial  cavity. 

The  nervous  system  consists  of  a  large  anterior  and  dorsally-placed  ganglion,  and 
a  long  nerve -cord,  with  smaller  ganglia,  stretching  backwards  from  it  over  the 
alimentary  canal  to  reach  the  tail,  along  which  it  runs  on  the  left  side  of  the 
urochord. 
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The  alimentary  canal  lies  behind  the  liraneliial  sac,  and  the  anus  opens  ventrally 
on  the  surface  of  the  body  in  front  of  tlie  stigmata. 

The  reproductive  organs  arc  placed  at  the  posterior  end  of  tlie  body. 

(Tcmmation  does  not  take  place,  and  alternation  of  generations  anel  metamorphosis 
<lo  not  occur  in  tlie  life-history. 

This  order  corresj)onds  to  Balfour's  '  group  Perennichordata.  It  includes  a  single 
I'amily,  the  Appendiculariidse. 

This  is  one  of  the  most  interesting  groups  of  the  Tuuicata,  as  it  shows  more 
i'()m})letely  than  any  of  the  rest  the  characters  of  the  original  ancestral  forms.  Its 
nieml)ers  have  undergone  comparatively  little  degeneration,  and  consequently  they 
correspond  more  nearly  to  the  tailed-larval  condition  than  to  the  adult  forms  of  the 
other  groups  of  Tunicata. 

Family  AprENDicuLARiiD.E. 

Body  more  or  less  ovate  with  the  longer  axis  antero-posterior,  and  having  a 

large  appendage  (the  tail)  attached  to  the  ventral  surface.     The  lu'anchial 

aperture  is  anterior. 
TJie  Test  is  periodically  developed  into  a  very  large,  investing  capsule  which  is 

after  a  time  cast  off  from  the  body. 
T7ie  Branc/tial  Sac  is  simple,  and  has    onl}^  two  openings,  which  are  placed 

one  on  each  side  of  the  ventral  edge,  and  lead  to  separate  atrial  apertures. 
TJie  Nervous  System  consists  of  a  large  ganglionic  mass  placed  dorsally  near 

tlie  anterior  part  of  the  body,  and  a  nerve  cord  with  ganglionic  thickenings 

which  is  continued  posteriorly  into  the  appendage. 
Tlie  Alimentary  Canal  lies  posterior  to  the  branchial  sac.     The  anus  opens  on 

the  exterior  of  the  body. 
The  Reproductive  Organs,  like  the  anus,  are  independent  of  the  atrial  apertures. 

All  the  members  of  this  family  are  minute  and  free-swimming.  They  occur  on  tlic 
surface  of  the  sea  in  most  parts  of  the  world. 

The  first  form  belonging  to  this  family  was  made  known  by  Chamisso"  in  1821 
under  the  name  of  Apx>endictdaria  jlagellum;  but  the  description  and  the  figures 
are  so  vague  that  it  is  really  impossible  now  to  say  with  certainty  which  species,  or 
even  which  genus,  of  the  Appendiculariida;  Chamisso  found.  The  specimens  were 
olrtained  in  Bering  Strait  during  the  circumnavigating  expedition  under  Kotzebue 
in  1815-18.     Some  years  afterwards  von  Mertens,^  voyaging  in  tlie  same  seas,  found 

'  Comparative  Embryology,  vol.  ii.  p.  8,  Loiulon,  1881. 

2  De  animalibus  quibusdani  e  classe  vermium,  etc.,  fasc.  2,  p.  363,  Acad.  Cms.  Lcop.,  Nova  Atla,  torn.  x.  1821. 
^  Beschreibung  dcr  Oikopleuia,  Mem.  Acad.  d.  Sci.  SI.  Peler.yh.,  sOr.  6,  torn,  i.,  p.  20."),  1831. 
(ZOOI-.  CHALL.  EXP. — PART  LX.XVI.  — 1888.)  Gggg  13 
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and  described  an  Appendiculariau  under  the  name  of  Oikoi^leura  chamissonis. 
Whether  this  species  is  the  same  one  as  that  found  by  Chamisso  it  is  impossible 
to  determine ;  and  as  Mertens  was  undoubtedly  the  first  to  characterise  a  genus  of 
the  Appendiculariidse  in  a  recognisable  manner,  I  have  no  hesitation  in  following 
For  in  considering  Mertens  to  have  the  priority  with  his  generic  name,  and  in 
applying  the  name  A])pendicularia  to  another  genus  of  the  group  defined  much  later 
by  Fol  in  1874.  As  for  Chamisso's  specific  name  Jlagdlum,  it  must,  I  think,  lapse 
altogether,  as  no  one  can  say  with  certainty  what  his  species  was. 

Quoy  and  Gaimard  ^  in  their  description  of  the  animals  collected  during  the  voyage 
of  the  "  Astrolabe,"  under  Dumont  d'Urville,  formed  the  genus  Fritillaria  for  one  of 
the  Appendiculariidse  ;  but  this  genus,  like  the  Appendicularia  of  Chamisso,  is  so  im- 
perfectly characterised,  that  it  is  impossible  to  say  exactly  what  form  was  meant,  and 
therefore  it  seems  best  now  to  use  the  name,  as  proposed  by  Fol,  for  a  well-defined 
modern  genus  of  the  family. 

In  1846,  J.  Miiller''  described,  under  the  name  of  Vexillaria  flabellum,  some  speci- 
mens of  an  Appendiculariau  found  in  the  North  Sea.  They  probably  belong  to  the 
genus  Oikopleura,  but  the  species  is  not  recognisable. 

In  1851,  W.  Busch  found  at  Gibraltar  a  species  of  Fritillaria  which  he  described* 
under  the  name  of  Euryccrcus  pellucidus.  Fol  considers  this  species  the  same  as 
Ajypendic^daria  furcata  of  Vogt,  and  describes  it  under  the  name  Fritillaria 
furcata;  but  if  this  synonymy  be  correct,  the  specific  name  pellucidus  has  the 
priority. 

In  the  same  year  (1851)  the  first  of  Huxley's  important  anatomical  papers  °  on  the 
Appendiculariidse  was  pu1:)lished.  It  dealt  with  the  structure  of  a  form  found  on  the 
coast  of  New  Guinea  and  in  the  Southern  Pacific,  which  Huxley  regarded  as  being 
the  same  as  the  subject  of  Chamisso's  original  description,  and  named  Appendicidaria 
fiagellum.  Leuckart,"  C.  Vogt,'  and  Gegenbaur,^  during  the  next  few  years,  all  contri- 
buted to  our  knowledge  of  the  group,  and  described  various  new  species. 

Professor  Allman"  in  1858  redescribed  the  "Haus"  as  observed  by  him  in  an 
Appendiculariau  obtained  on  the  coast  of  Scotland.  Many  of  the  previous  investigators 
of  the  group  had  not  been  fortunate  enough  to  find  this  covering,  and  AUman's  obser- 
vation of  it  in  April  1858  was  the  only  record  of  its  having  been  seen  since  Mertens 

^  Etudes  sur  les  Appendiculaires  du  detroit  de  Messine,  p.  10,  1872. 
^  Voyage  de  1' Astrolabe,  Zool.,  tom.  \v.  p.  304,  1833. 
"  Mailer's  Archivf.  Anat.  u.  Phijs.,  Jahrg.  1846,  p.  106. 
*  Beobach.  li.  Anat.,  &c.,  Wirbellos.  Thierc,  p.  118. 

'"'  Phil.  Trans.  1851,  part  ii. ;  see  also  Quart.  Journ.  Micr.  Sci,  vol.  iv.,  1856. 
•^  Zoologische  Untersuchungeu,  Heft  iL  p.  77, 1854. 
'  3Iem.  de  Vlnslit.  Genev.,  tom.  ii.  p.  74,  1854. 

»  Zeitschr.f.  tviss.  Zool.,  Bd.  v.  p.  344,  1854 ;  and  Bd.  vi.  p.  406,  1855. 

"  Proc.  Roy.  Soc.  EJin.,  vol.  iv.  p.  123  ;  and  also  Quart.  Journ.  Micr.  Sci,  vol.  vii.  p.  86,  1859,  wl.ere  there  is  a 
figure  given  of  the  Appendicularia  in  the  "  Haus." 
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first  described  it  in  1831.  Two  years  later  (1860)  Claparede 'likewise  observed  this 
remarkable  condition  of  the  test  in  specimens  obtained  on  the  west  coast  of  Scotland.^ 

In  1871  two  short  papers  appeared,  Notes  on  Appendicularia,  by  Saville  Kent,' 
and  On  the  anatomy  of  the  genus  Appendicularia,  by  E.  Moss,''  the  latter  containing 
the  description  of  a  new  species  with  a  remarkable  branchial  sac  resembling  that  of 
the  genus  Doliolnm. 

AVe  now  come  to  the  most  important  paper  which  has  been  written  on  the 
Larvacea — the  only  one  which  shows  any  approach  to  being  a  monograph  of  the  group. 
It  is  Fol's  Etudes  sur  les  Appendiculaires  du  dctroit  de  Messine,*  published  at  Geneva 
in  1872.  This  work  contains  a  detailed  account  of  the  anatomy  and  histology  of  the 
family,  followed  by  a  full  description  of  the  genera  and  species,  illustrated  by  eleven 
admirable  plates  and  some  woodcuts.  Fol  divides  the  family  Appendiculariidae  as 
follows  : — 

'  Body  compact,  cndostyle  straight,  tail 
tliree  to  four  and  a  half  times  the 
length  of  the  body.     No  hood. 

OAvpkura. 


/  Having   a   heart,   an    endostyle   with 
ciliated    bands,    and   a    shorter    or  ^ 
longer  intestine  between  the  stomach 
and  the  rectum. 


Appendiculariid^. 


Body  elongated,  endostyle  curved,  tail 
one  and  a  half  times  the  length 
of  the  body.  A  fold  of  the  integu- 
ment forms  a  hood.  Fritillaria. 


Having  no  heart  nor  endostyle.     The 
pharynx  is  provided  with  four  rows 
of  ciliated  processes.     No  intestine 
\       except  the  rectum. 


Koicalcvskia. 


He  describes  altogether  eleven  species ;  five  belonging  to  Oikoplcura,  five  to 
Fritillaria,  and  one  to  Koivalevskia.  In  a  further  paper  in  1874,''  Fol  adds  a  new 
genus  to  the  group  under  the  old  name  ApixncUcularia. 

In  the  same  year  Ray  Lankester '  gave  an  account  of  the  interesting  structure  of  the 
heart  in  a  species  which  he  investigated  at  Naples.  The  walls  of  this  organ  are  formed 
of  two  cells  only  which  occupy  its  ends,  and  are  connected  by  very  delicate  contractile 
fibrils  of  protoplasm. 

A  couple  of  short  papers  by  A.  Sanders'  appeared  also  in  1874,  dealing  with  some 
points  in  the  structure  of  some  Appeudiculariida)  which  appeared  in  great  abundance 


'  ZeitscJir.f.  wiss.  ZooL,  Bd.  s.  p.  405. 

-  It  is  curious  that  all  the  records  of  the  occurrence  of  Appcndicularians  with  the  "  Haus  "'  attached  couie  from 
northern  seas.  Jlerteus'  original  specimens  were  from  Berhig  Strait,  Allmau's  and  Claparede's  from  the  Scottisli 
coasts,  and  Prof.  M'Intosh  has  recently  informed  me  that  specimens  with  the  "  H.aus  "  occurred  in  abundance  in  St. 
Andrews  Bay  during  1887  (see  also  Ami.  and  Mai/.  Nat.  lii.'it.,  ser.  .5,  vol.  xx.,  p.  102). 

2  Quart.  Joitrn.  Mia:  S'ci.,  N.S.,  vol.  xi.  p.  267.  ••  Trans.  Linn.  Soc.  Limd,  vol.  xxvii.  p.  299. 

^  Man.  ,Soc.  (It  Phijs.  et  iVHist.  Nat.  ilc  Genh-c,  tom.  xxi. 

''  Archii-es  tie  Zool.  exper.,  tom.  iii.  p.  xlix.  '  Quart.  Journ.  Micr.  .Sci.,  N.S.,  vol.  xiv.  p.  274. 

*  Monlhhj  Micr.  Journ.,  vol.  xi.  p.  141  ;  and  vol.  xii.  p.  209. 
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that  summer  in  Torquay  liarlujur.     They  were  evidently  species  of  the  two  genera 
Oikopleura  and  FritiUaria. 

The  only  papers  of  any  importance  which  have  appeared  since  that  date  are  one  by 
Eisen  ^  on  a  new  species,  described  under  the  name  of  Vexillaria  speciom ;  one  by  J. 
Barrois "  on  a  new  species  from  the  English  Channel ;  two  by  Langerhans,"  including 
a  list  of  the  Appendieulariaus  of  Madeira,  with  a  description  of  two  new  species  of 
Oikopleura ;  and  a  short  paper  by  Eay  Lankester''  on  the  vertebration  of  the  tail, 
which  he  had  observed  in  some  species  of  the  group. 

The  characters  of  this  well-defined  group  are  very  important  and  interesting.  The 
body-form,  with  the  well-developed  tail,  is  the  most  distinctive  feature  (see  Figs. 
12  and  1.3).  The  tail  is  attached,  not  at  the  posterior  end  of  the  body,  but  on  the 
ventral  surfoce  near  the  middle,  and  in  a  state  of  rest  it  generally  inclines  forwards. 

The  tail  agrees  in  essential  structure  with  that  of  the  larval  Ascidian.  It  is 
traversed  by  a  notochord,  or  urochord,  placed  between  plates  of  muscular  tissue  divided 
into  sections  or  myotomes."  On  the  left  side  of  the  urochord  lies  a  nerve  cord, 
corresponding  to  the  neural  canal  of  the  larval  Aibcidian,  and  having  slight  ganglionic 
enlargements  at  intervals.  From  this  cord  motor  nerves  are  given  ofi'  to  the  groups 
of  muscle  fibres  ;  the  tail  thus  shows  distinct  traces  of  metameric  segmentation.  The 
outside  of  the  tail,  like  the  rest  of  the  body,  is  formed  of  the  ectoderm,  which  produces 
on  occasions  the  thickened  and  curiously-shaped  "Haus,"  the  homologue  of  the  test  of 
other  Tunicata  (see  Fig.  12). 


Fig.  12.— Oikopleura  in  "Haus,"  from  the  Encycloiifficlia  Eiitannica,  9th  ed.  (after  Fol). 

This  structure  may  be  many  times  the  size  of  the  body  proper,  and  has  quite  a 
different  shape.     It  is  only  loosely  attached  to  the  ectoderm,  and  there  are  passages  in 

1  K.  Sveiisl.  Vetensh  Akad.  Ilandl.,  Bd.  xii.,  187-1. 
-  Ball.  Sci.  (Ill  depart,  du  Nord,  torn.  viii.  p.  113,  1870. 

»  Monat.fher.  d.  k.  Alcad.  Wi.is.  Bai'm,  p.  561,  1877;  and  Zeitschr.f.  iinss.  /Cool,  Bd.  xxxiv.  p.  144,  1880. 
*  Quart.  Jovrn.  Mia:  Sci,  N.S.,  vol.  xxii.  p.  387,  1882. 

■''  According  to  Langerhan.s  there  are  ten  of  these  segments  in  species  of  Oikopleura  and  FritiUaria  he  examined 
at  Madeira  {Zcitschr.  f.  viss.  Zool,  Bd.  xxxiv.  p.  144). 
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it  by  which   water  enters  to  the   body  of  the   Appendieuhiriaii  and    [lasses  from   it 
(sec  arrows  Fig.  12). 


Fic.  13. — Diagram  of  Append icularia  from  the  right  side.     (From  the  Eiicycloii.-cJia  Britannica,  'Jth  eil.) 

a.  anus;  app.  tail;  at.  one  of  the  atrial  apertures;  f>r.  brnncliial  aperture;  hr.s.  brancliial  sac;  d.t.  dorsal  tubercle; 
end.  endostyle ;  h.  heart;  ('.  intestine;  iii.  muscle  band  of  tail;  n.  nerve  cord  in  body;  n.' nerve  cord  in  tail ; 
7i.fj.  large  anterior  (cerebral)  ganglion;  ii.fi.'  caud.al  ganglion;  ii.f/."  enlargement  of  nerve  cord  in  tail; 
a\  cesophagus  ;  ot.  otocyst ;  or.  ovary  ;  p.p.  peripharyngeal  band  ;  Sff.  one  of  the  stigmata ;  s.o.  oral  sense-organs ; 
St.  stomach  ;  tes.  testis  ;  n.  urochord  ;  '/'.'  its  cut  end. 

The  branchial  aperture  or  mouth  is  at  the  ante'rior  end  of  the  1)0(1}%  and  leads  into 
a  branchial  sac  or  pharynx  whirh  presents  for  notice  only  an  endostyle,  pcripharynoeal 
bands,  and  two  ciliated  openings  into  tubes  leading  to  the  exterior.  There  are  no 
tentacles,  no  dorsal  lamina  or  languets,  and  no  systems  of  vessels.  The  endo.stylc  is 
very  short,  only  reaching  one-third  or  halfway  along  the  ventral  edge  of  the  sac.  The 
peripharj'iigeal  bands  run  from  the  anterior  ventral  part  of  the  sac  obliquely  backwards 
and  dorsally,  so  as  to  reacli  the  dorsal  middle  line  near  the  posterior  end  of  the  sac 
(see  Fig.  13,^^.^.). 

The  two  ciliated  openings  (often  called  stigmata)  are  placed  far  back  in  the  branchial 
sac,  one  at  each  side  of  the  mid-ventral  line.  These  openings  correspond  not  to  the 
stigmata  of  ordinary  Ascidians,  such  as  the  species  of  Aacidia,  Ijut  to  the  primar}- 
stigmata  which  first  appear  in  the  larva,  and,  according  to  Yan  Beneden  and  Julin,  to 
the  internal  openings  of  the  gill- clefts  in  Amphioxus  and  the  Vertebrata.  The  tubes 
from  the  ciliated  openings  run  ventrally,  and  open  independently  to  the  exterior  in 
front  of  the  tail  and  behind  the  anus  (see  Fig.  13,  at).  These  tubes  correspond  to  the 
right  and  left  atrial  involutions  of  the  epiblast,  which  in  ordinary  Ascidians  fuse  dorsally 
to  form  the  peribranchial  cavity.  The  Larvacea  therefore  in  this  respect  also  possess  a 
character  which  is  only  a  temporary  stage  in  the  development  in  other  groups  of  the 
Tunicata. 

At  its  posterior  end  the  l>ranchial  sac  narrows  to  become  continuous  witli  tlic 
cesophagus,  which  curves  posteriorly  and  ventrally  to  enter  the  large  and  sometimes 
bilobed  stomach.     The  intestine  (except  in  the  case  of  Fol's  remarkable  Koivalevshia 
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tenuis)  leaves  the  stomach  on  its  posterior  end,  and  curves  ventrally  and  then  anteriorly 
to  open  to  the  exterior  (Fig.  13,  a)  in  the  middle  ventral  line  in  front  of  the  pair  of 
atrial  apertures.  This  independent  opening  of  the  intestine  upon  the  surface  of  the 
body  is  just  what  might  be  expected  from  the  incomplete  and  embryonic  condition  of 
the  peribranchial  cavity.  The  heart  is  placed  in  the  middle  line  of  the  Ijody  ventrally 
to  the  stomach  and  near  the  posterior  end  of  the  branchial  cavity.  According  to 
Lankester,  it  is  formed  of  two  cells  which  are  i)laced  at  the  opposite  ends,  and  are 
connected  by  delicate  contractile  protoplasmic  fibrils. 

The  nervous  system  consists  of  a  large  (cerebral)  ganglion,  which  is  placed  near  the 
anterior  end  of  the  body  on  the  dorsal  edge  of  the  branchial  sac  (see  Fig.  13,  n.g.). 
This  corresponds  to  the  single  ganglion  of  ordinary  Ascidians.  From  this  cerebral 
ganglion  a  nerve  cord  runs  backwards  along  the  dorsal  edge  of  the  branchial  sac,  and 
then  curves  ventrally  and  passes  the  alimentary  viscera  to  reach  the  tail,  along  which 
it  runs  on  the  left  side  of  the  urochord.  Near  the  base  of  the  tail  there  is  a  distinct 
elongated  caudal  ganglion  (Fig.  13,  n.g.')  on  the  nerve  cord,  and  farther  on  there 
are  the  slight  enlargements  already  referred  to.  All  these  are  connected  with 
distributory  nerves,  and  Langerhans^  has  described  both  motor  and  sensory  nerves 
in  the  tail. 

There  are  various  sense  organs  in  the  body.  The  cerebral  ganglion  has  connected  with 
it  an  otocyst,  a  pigment  spot,  and  a  tubular  process  opening  into  the  branchial  sac,  and 
representing  the  dorsal  tubercle  and  associated  parts  of  an  ordinary  Ascidian.  On  the 
ventral  edge  of  the  branchial  aperture  are  placed  some  groups  of  modified  ectodermal 
cells,  which  are  possibly  tactile  organs  (Fig.  13,  s.o.),  and  there  may  be  others  of  the 
same  nature  on  other  parts  of  the  body. 

The  reproductive  organs  are  placed  at  the  posterior  end  of  the  body.  They  consist 
of  either  single  or  paired  large  sac-like  ovaries  and  testes,  the  latter  communicating  with 
the  dorsal  surface  of  the  body  by  means  of  a  delicate  duct,  while  the  ova  are  only  set 
free  by  rupture  of  the  body-wall.  The  testis  arrives  at  maturity  before  the  ovary,  so 
that  although  hermaphrodite,  the  Appendiculariida3  are  not  self-fertilizing.  This  is  a 
case  of  protanclry,  while  in  most  other  Tunicata  which  I  have  examined-  protogyny 
appears  to  be  the  rule. 

Very  little  is  known  as  yet  in  regard  to  the  development.  There  is  no  reproduction 
by  gemmation,  and  therefore  no  alternation  of  generations  in  the  life-histories  of  this 
group. 

The  family  contains  about  two  dozen  species,  which  may  be  grouped  in  the 
following  four  genera  : — 

^  Zeitschr.f.  ivi$$,  ZuoL,  Bd.  xxxiv.  p.  14-A. 


REPORT  ON  THE  TUNICATA.  103 

I.  Apj^endicularia,  Cliamisso  (1821),  emend.  Fol  (1874). 

Bocb/    contracted,   depressed    anteriorly,    swollen    posteriorly.      No    hood 

present. 
Tail  measuring  twice  to  thrice  the  length  of  the  body. 
Endostyle  slightly  curved. 

Rectum  enormous,  larger  than  stomach  and  intestine  together. 
Of  this  genus  in  the   restricted  form  only  two  or  three  species  have  been 

described. 


II.   Oikoplenra,  Mertens  (1831). 

Body  ovoid,  concentrated.     No  hood  present. 

Tail  measuring  thrice  to  four  and  a  half  times  the  length  of  the  body.     It 

is  about  four  to  six  times  as  lono-  as  it  is  broad. 
Endostyle  straight. 
This  genus  contains  about  a  dozen  species. 

III.  Fritillaria,  Quoy  and  Gaimard  (1833),  emend.  Fol  (1872). 

Body  elongated,  more  or  less  narrowed  in  the  middle  where  the  tail  is 

attached.     Hood  present. 
Tail  short  and  wide,  about  once  and  a  half  as  long  as  the  body. 
Endostyle  curved. 
This  genus  contains  al)0ut  half  a  dozen  species. 

IV.  Kowalevskia,  Fol  (1872). 

Body  ovoid,  truncated  anteriorly. 
Tail  large,  lanceolate  and  pointed. 
Endostyle  and  heart  absent. 
Pharynx  with  four  rows  of  ciliated  processes. 
This  genus  contains  one  species,  Koivalevshia  tenuis,  Fol. 

The  genus  Vexillaria,  J.  MuUer,  is  a  synonym  of  Oikopleura ;  and  Eurycerciis, 
Busch,  is  a  synonym  of  Fritillaria. 

As   Appendiculariidae    were    not   specially    looked    for    or    preserved    during    the 
expedition,  the  Challenger  collection  contains  only  a  few  specimens,  and  these  were  all 
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mounted  at  the  time  as  microscopic  objects.  Unfortunately,  they  are  in  such  a 
condition  that  almost  nothing  beyond  the  body  form  can  be  made  out  from  them,  and 
in  some  it  is  impossible  to  make  out  even  that  with  certainty.  Consequently  none  of 
them  can  be  referred  to  their  species.  They  are  all  short-bodied  forms,  and  therefore 
belong  to  either  Appendieularia  or  Oikojileura. 

List  of  Localities. 

(l.)  October  10,  1873;  Station  132,  South  Atlantic;  lat.  35°  25'  0"  S.,  long.  23° 
40'  0"  W.  ;  surf  temp.  58°;  one  large  specimen  mounted  as  a  microscopic  object;  the 
body  is  2  mm.  in  length,  and  the  tail  6  mm. 

(2.)  February  14,  1874  ;  Station  153,  Antarctic  ice  barrier;  lat.  65°  42'  0"  S.,  long. 
79°  49'  0"  E.  ;  surf  temp.  29°'5  ;  one  large  specimen  mounted  ;  body  2  mm.  in  length, 
tail  1  cm. 

(3.)  September,  1874  ;  l^etween  Api  and  Cape  York,  Australia  ;  two  large  specimens 
mounted ;  the  largest  has  the  body  2  mm.  long,  and  the  tail  nearly  1  cm. 

(4.)  September,  1875;  surface,  near  reefs,  Tahiti,  Society  Islands;  many  small 
specimens  mounted;  the  body  is  about  0'5  mm.  in  length,  and  the  tail  about  2  mm. 

(5.)  April,  21,  187G  ;  surface,  Atlantic,  otf  St,  Vincent,  Cape  Verde  Islands;  surf. 
temp.  71°;  several  small  specimens  mounted  on  two  slides;  about  same  size  as  those 
from  last  locality. 
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I  SHALL  adopt  here  the  same  general  plan  as  in  the  corresponding  sections  in  the  two 
preceding  parts  of  the  Eeport. 

The  track  of  the  Challenger  round  the  wurhl  has  been  divided  into  a  series  of  com- 
paratively  short  stages,  so  as  to  show  roughly  the  localities  between  which  the  different 
observing  Stations  lie.  These  stages  are  arranged  in  the  order  in  which  they  were 
traversed  by  the  expedition,  and  consequently  the  Stations  are  in  chronological  order, 
and  the  lists  of  species  occur  in  the  order  in  which  they  were  collected.  The  chief 
objects  of  this  arrangement  are  to  show — (l)  the  apjiroximate  positions  of  the  localities 
at  which  Tunicata  were  obtained,  and  (2)  the  list  of  species  from  each  Station.  As 
tow-nettings  were  frequently  taken  at  spots  which  were  not  numbered  as  Stations,  the 
date  has  in  the  case  of  all  localities  been  placed  first — otlier  particulars  following  in 
those  cases  in  which  they  are  known. 

In  the  first  traverse  of  the  North  Atlantic  from  England  liy  the  Canary  Islands  to 
the  West  Indies,  and  then  north  to  Halifax,  Nova  Scotia,  no  surfoce  Tunicata  were 
<^ollected. 

In  the  return  traverse,  between  Bermuda  and  the  Canary  Islands  : — 

June  25,  1873;  Station  G9;  lat.  38' 23' 0"  N.,  long.  37' 21'0"  W.;  surf.  temp.  71°. 
Pyrosoma  sjiinosurn,  n.  S23.,  one  specimen. 

Between  the  Canary  Islands  and  Bahia,  Brazil : — 

August  16,  1873;  Station  100;  lat.  7°  l'0"N.,long.  15'  55'0"  W.;  surf  temp.  79°. 

Pyrosoma  atlanticum  (?),  one  small  colony. 
September  1,  1873  ;  Station  112  ;  hit.  3°  33'  S.,  long.  32°  IG'  W. ;  surf.  temp.  78°. 

Pyrosoma  giganteum,  two  small  colonies. 

Between  Bahia,  Brazil,  and  the  Cape  of  Good  Hope  : — 
September  20,  1873;  off  Bahia. 

Pyrosoma  giganteum  (?),  two  small  colonies. 

(ZOOL.  CHALL.  EXP.  —  TART  I.XXVI. 1888.)  Gggg  14 


106  THE  VOYAGE  OF  H.M.S.  CHALLENGER. 

October  10,1873;  Station  132;  lat.  35''25'0"  S.,long.  23°40'0"  W.;  surf.  temp.  58°. 

A2ypendicularia  sp.,  one  large  specimen. 
October  11,  1873  ;  Station  133  ;  lat.  35°  41'  0"  S.,  long.  20°  55'  0"  W.  ;  depth, 
1900  fathoms;  surf.  temp.  58°;  bottom  temp.  35°-4. 

Pyrosoma  spinosum,  n.  sp.,  one  specimen. 

Between   the  Cape  of  Good   Hope  and  Kerguelen  Island,   the  following  surface 
Tuuicata  were  collected  : — 

December  14,  1873  ;  Simon's  Bay,  Cape  of  Good  Hope  ;  surf.  temp.  58°-5. 

Salpa  democratica-mucronata,  about  twenty  specimens,  both  solitary 
and  ao-o-resiated  forms. 
December  18, 1873;  Station  142;  lat.  35°4'0"  S.,  long.  18°37'0"E.;  surf  temp.  65°-5. 

Salpa  democratica-mucronata,  solitary  form,  thirty  specimens. 
December  19,  1873;  Station  143;  south  of  the  Cape  of  Good  Hope;  lat.  36° 
48'  0"  S.,  long.  19°  24'  0"  E. ;  surf.  temp.  73°. 

SaljKi  democratica-mucronata,  solitary  form,  one  specimen. 

do.  aggregated  form,  three  specimens. 

December  27,  1873  ;  Station  145a  ;  off  Prince  Edward  Island,  Southern  Ocean  ; 
lat.  46°  41'  0"  S.,  long.  38°  10'  0"  E.  ;  at  night ;  surf.  temp.  41°-5. 
Salpa  cylindrica,  solitary  form  (?),  one  specimen. 
December  27,  1873  ;  Station  145a;  lat.  46°  41'  0"  S.,  long.  38°  10'  0"  E.  ;  surf 
temp.  41°"5. 

Salpa  rtincinata-fnsiformis,  aggregated  form,  many  specimens. 

Between  Kerguelen  Island  and  Melbourne,  Australia,  the  following  were  obtained : — 
February  2,  1874  ;  Station  150  ;  Antarctic  ;  lat.  52°  4'  0"  S.,  long.  71°  22'  0"  E.  ; 
surf.  temp.  37°'5. 

Salpa  cylindrica,  solitary  form,  one  specimen. 
February  3,  1874  ;  lat.  52°  20'  0"  S.,  long.  72°  14'  0"  E.  ;  surf.  temp.  38°. 
Salp)a  cylindrica,  solitary  form  (?),  one  specimen. 

runcinata-fusiformis,  solitary  form  (?),  one  specimen. 
February  11, 1874  ;  Station  152;  lat. 60°52'0" S., long. 80°20'0"E.;  surf. temp. 34°-5. 
Salpa  runcinata-fusiformis,  aggregated  form,  about  160  specimens, 
do.  solitary  form,  several  specimens. 

February  14,  1874;  Station  153;  Antarctic  ice  barrier;  lat.  65°  42'  0"  S.,  long. 
79°  49'  0"  E.  ;  surf.  temp.  29°-5. 

Aiypendictdaria  sp.,  one  large  specimen. 
March  10, 1874  ;  Station  159;  lat.  47°25'0"  S.,loug.  130°22'0"  E.;  surf  temp.  5  T'S. 
Pyrosoma  giganteum,  six  colonies. 
Scdpa  africana-maxima,  solitary  form,  one  .specimen. 
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March  13, 1874;  Station  IGO;  lat.  42°  42'  0"  S.,  long.  134"  10'  0"  E.;  surf.  temp.  55°. 
Pyrosoma  sp.,  one  si^ecimcn  and  fragments. 

Between  Mell)ourne  and  New  Zealand  tlie  following  were  obtained  : — 

April  2,  1874;  Station  162;  off  East  IMoncceur  Island,  Bass  Strait;  lat.  39°  10' 
30"  S.,  long.  146°  37'  0"  E. ;  surf.  temp.  63°-2. 
Doliolum  denticulatum,  two  specimens. 

sp.  (blastozooid),  twenty  specimens. 
Salpa  democratica-mucronata,  solitary  form,  140  specimens. 

do.  aggregated  form,  500  specimens. 

June  3,  1874  ;  Station  163b  ;  off  Port  Jackson  ;  surface  ;  lat.  33°  51'  15"  S.,  long- 
151°  22'  15"  E.  ;  surf.  temp.  69°. 

Doliolum  denticulatum  (?),  one  specimen. 
Sal2Ja  democratica-mucronata,  solitary  form,  two  specimens. 
June  15,   1874;  between  Sydney  and  Wellington;  surface;  lat.  34°  6'  0"  S., 
long.  155°  12'  0"  E.  ;  surf.  temp.  62°-7. 

Salj)a  democratica-mucronata,  solitary  form,  two  specimens. 
June  17,  1874  ;  Station  165  ;  between  Sydney  and  Wellington  ;  lat.  34°  50'  0" 
S.,  long.  155°  28'  0"  E.  ;  surf.  temp.  64°-5. 
Doliolum  ehrenhergi,  one  specimen. 
Saljpa  democratica-mucronata,  solitary  form,  two  specimens. 

do.  aggregated  form,  three  sjjecimens. 

June  23,  1874;  StationlGG;  lat.  38°  50' 0"  S.,  long.  169°20'0"E.;  surf  temp.  58°-5. 
Scd'pa  costata-tilesii,  solitary  form,  one  specimen. 

conliformis-zo7iaria,  solitary  form,  two  specimens. 

Between  New  Zealand  and  the  Fiji  Islands  the  following  were  obtained  : — 

July  8,  1874;  Station  168;  lat.  40°28'0"  S.,  long.  177°  4.3' 0"  E.;  surf  temp.  57°-2. 
Scdpa  costata-tilesii,  solitary  form,  one  specimen, 
sp.,  n.  sp.  (?),  one  specimen  (test  only). 
July  14,  1874;  Station  170;  lat.  29°  55'  0"  S.,  long.  178°  14'  0"  W.  ;  depth, 
520  fathoms ;  surf.  temp.  65°,  bottom  temp.  43'. 
Pyrosoma  sp.  (?),  one  colony. 

Between  the  Fiji  Islands  and  Hong-Kong,  China,  the  following  were  obtained  : — 
August  11-12,  1874;  off  Kandavu,  Fiji;  surfiice ;  surf  temp.  77°'5. 
Doliolu'in  denticulatum,  one  specimen. 

challengeri,  several  specimens. 
August  25,   1874;  Station  181  ;  lat.   13°  50'  0"  S.,  hmg.  151°  49' 0"  E.  ;  .surf, 
temp.  80°. 

Sctlpa  cylindrica,  solitary  form  (?),  six  specimens. 
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Salpa  cordiformis-zonaria,  aggregated  form,  two  small  specimens. 
rtmciaata-fusiformis,  aggregated  form,  one  specimen. 
September,  1874  ;  between  Api  and  Cape  York,  Australia. 

A2:>pendicularia  sp.,  two  large  specimens. 
October,  1874;  off  Mindanao,  Philippine  Islands. 

Scdpa  democratica-mucronata,  solitary  form,  two  specimens. 
October  27,1874;  Station  202;  lat.  8°  32'0"N.,long.  121^55' 0"E.;  surf.  temp.83°. 

Scdpa  scutigera-confcederata,  aggregated  form,  five  specimens. 
November  2, 1874;  Station  204;  lat.  12°28'0"N., long.  122°15'0"E.;  surf  temp.  84°. 

Pyrosoma  giganteuin  (?),  one  small  colony. 
November  13,  1874  ;  Station  205  ;  off  the  Philippine  Islands  ;  lat.  1G°  42'  0"  N., 
long.  119°  22'  0"  E.  ;  surf.  temp.  82°. 

<Sa7j9a  runcinata-fiisiformis,  aggregated  form  (?),  four  sj^ecimens. 

Between  Hong-Kong  and  New  Guinea  the  following  were  obtained  : — 

January  9,  1875  ;  lat.  16°  35'  0"  N.,  long.  117°  47'  0"  E.  ;  surf  temp.  7G°-5. 

Scdpa  runcinata-fiisiformis,  aggregated  form,  eight  specimens. 
February  1875  ;  north  of  New  Guinea,  West  Pacific  ;  surface. 

Salpa  runcinata-fusiformis,  solitary  form,  two  specimens. 

Between  New  Guinea  and  Japan  the  following  were  obtained  : — 

March  1,  1875  ;  Station  218  ;  lat.  2°  33'  0"  S.,  long.  144°  4'  0"  E.  ;  depth,  1070 
fathoms  ;  surf.  temp.  84°,  bottom  temp.  36°"4 ;  bottom,  l)lue  mud,  trawled. 
Octacnemus  hythius,  one  specimen, 
March  16,  1875;  Station  222;  north  of  the  Admiralty  Islands,  West  Pacific; 
surface;  lat.  2°  15'  0"  N.,  long.  146°  16'  0"  E.  ;  surf.  temp.  82°-8. 
Pyrosoma  elegans  (?),  four  small  colonies. 

sp.  (?),  two  young  colonies. 
Salpa  cordiformis-zonaria,  aggregated  form,  one  specimen, 
do.  solitary  form,  two  specimens. 

runcinata-fusiformis,  aggregated  form,  six  specimens. 

do.  solitary  form,  five  specimens. 

democratica-mucronata  (?),  one  specimen. 
cylindrica,  solitary  form,  one  specimen. 
nitida,  n.  sp.,  one  specimen. 
April  3,   1875  ;  Pacific  ;  surface;  lat.  24°  49'  0"  N.,  long.  138°  34'  0"  E.  ;  surf. 
temp.  71°'5. 

Doliolum  afjinc,  n.  sp.,  half-a-dozen  specimens. 
Scdpa  cordformis-zonaria,  aggregated  form,  one  specimen. 
April  4,  1875  ;  Pacific;  lat.  25°  33'  0"  N.,  long.  137°  57'  0"  E.;  surf.  temp.  69°. 
Doliolum  affine,  n.  sp.,  two  dozen  specimens. 
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April  5,  1875;  Station  2.^0;  Pacific-;  lat.   2G°  29'  0"  N.,  Ions.  137''  57'  0"  E.  ; 
surf.  temp.  G8°'5. 

Pyrosoma  dagaus  {i),  one  small  colony. 

Salpa  costata-tilesii,  solitary  form,  one  specimen. 
cylindnca  (?),  one  specimen. 
May  12, 1875 ;  Station  232;  lat.  35°  1 1'  0"  N.,  long.  139° 28'0"  E.;  surf.  temp.  (i4''-2. 

SaljKo  runcinata-fusifonnis,  aggregated  form,  one  specimen. 
Date  (?) ;  between  Papua  and  Japan. 

CyvlosaJpa  j)mno,ta,  solitary  form,  one  specimen. 
June  5,  1  875 ;  Station  23G ;  lat.  34°  58'  0"  N.,  lung.  139°  29'  0"  E.;  surf.  temp.  OG^'-S. 

SaJpa  coydiformis-zonaria,  aggregated  fmni,  <jne  specimen. 

Between  Japan  and  the  Sandwich  Islands  the  iullowing  were  obtained  : — 

June  17,  1875  ;  Station  237,  North  Pacific ;  lat.  34°  37'  0"  N.,  long.  140°  32'  0" 
E.  ;  surf  temp.  73°. 

Doliolum  affine,  n.  sp.,  100  specimens. 

challengei-i,  n.  sp.,  many  specimens. 
June  18,  1875  ;  Station  238,  North  Pacific  ;  lat.  35°  18'  0"  N.,  long.  144^  8'  0" 
E.  ;  surf  temp.  70°-5. 

Doliolum  chcdh'ugeri,  n.  sp.,  very  many  specimens. 
June  19,  1875  ;  Station  239,  North  Pacific;;  lat.  35°  18'  0"  N.,  long.  147°  9'  0" 
E.  ;  surf  temp.  70°-2. 

Doliolum  challengeri,  n.  sp.,  very  many  specimens. 
June  24,  1875  ;  Station  242,  North  Pacific;  lat.  35°  29'  0"  N.,  long.  IGl'  52'  0" 
E.  ;  surf  temp.  68°-5. 

Doliolum  challengeri,  n.  sp.,  very  many  specimens. 
July  21,  1875  ;  Station  256  ;  lat.  30°  22'  0"  N.,  long.  154°  50'  0"  W.;  surf  temp. 
74°;   at  night. 

Scdpa  runcinata-fusiformis,  solitary  form,  three  specimens. 

Between  the  Sandwich  Islands  and  Valparaiso  the  following  were  obtained  : — 

August  24,   1875;  surfoce ;  at  night;  lat.  13°  1'  0"  N.,  long.  151°  50'  0"  W.  : 
surf  temp.  7 8°  2. 

Salpa  hexagona,  aggregated  form,  three  specimens. 
September,  1875;  near  reefs,  Tahiti ;  sur&ce. 

Ap>pendiculayia  sp.,  many  small  specimens. 
October  18,  1875  ;  lat.  36°  0'  0"  S.,  long.  132°  22'  0"  W.  ;  surf.  temp.  58°-5, 

Salpa  costata-tilesii,  solitary  form,  one  specimen. 
Octoberl9,1875;  Statiou287;  lat. 36°32' 0"S., long.  132°52'0"W.;  surf. temp. 57°-8. 

Doliolum  affine,  n.  sp.,  fifteen  specimens. 
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October  20,  1875  ;  lat.  38°  54'  0"  S.,  long.  133°  21'  0"  AV.  ;  surf.  temp.  55°-5. 

SaljXi  runcinata-fusiformis,  aggregated  form,  three  specimens. 
October  21,  1875;  Station  288,  Soutli  Pacific;  surface;  lat.  40°  3' 0"  S.,  long. 
132°  58'  0"  W.  ;  surf  temp.  54°-5. 

Salpa  echinata,  n.  sp.,  two  specimens. 
October  26,  1875  ;  lat.  39°  13'  0"  S.,  long.  121°  0'  0"  W.  ;  surf  temp.  53°-8. 

Doliolum  sp.  (blastozooid),  two  specimens. 
November  5,  1875  ;  Station  295,  South  Pacific  ;  surface  ;  at  night ;  lat.  38°  7'  0" 
S.,  long.  94°  4'  0"  W.  ;  surf  temp.  58°-5. 
(SaZpa  echinata,  n.  sp.,  one  specimen. 

Tuncinata-fusiformis,  aggregated  form,  four  specimens. 

do.  solitary  form,  five  specimens. 

dcmocratica-mucroyiata,  aggregated  form,  one  specimen. 

do.  solitary  form,  one  specimen. 

cylindrica,  solitary  form,  five  specimens. 
do.         aggregated  form,  five  specimens. 
November  6,  1875  ;  South  Pacific  ;  night ;  lat.  37°  50'  0"  S.,  long.  93°  54'  0"  W.  ; 
surf  temp.  5 9° '7. 

Salpa  moUis,  n.  sp.,  one  specimen. 

runcinata-Jusiformis,  aggregated  form,  one  specimen. 
democratica-mucronata,  solitary  form,  two  specimens. 
scutigera-confoederata,  one  specimen. 
November  8,  1875  ;  South  Pacific  ;  surface  ;  lat.  37°  56'  0"  S.,  long.  90°  39'  0"  W.; 
surf  temp.  5 8° "7. 

Salpa  runcinata-fusiformis,  aggregated  form,  one  specimen. 
November  18,  1875;. South  Pacific;  surface;  lat.  34°  9'  0"  S.,  long.  72°  32'  0" 
AY.  ;  surf.  temp.  57°-8. 

Salpa  democratica-mucronata,  solitary  form,  one  specimen. 

do.  aggregated  form,  eight  specimens. 

Between  Valparaiso  and  the  Falkland  Islands  the  following  were  obtained  : — 

December  14,  1875  ;  Station  299  ;  lat.  33°  31'  0"  S.,  long.  74°  43'  0"  W.  ;  depth, 
2170  fathoms;  surf  temj^.  62°,  bottom  temp.  35°'2. 
Octacnemiis  hi/tJiius  (?),  one  specimen. 
December  14  and  15,  1875;  off  Valparaiso. 

Doliolum  krohni,  n.  sp.,  about  thirty  specimens. 
December  15,   1875;  Pacific;  surface;  lat.   33°  12'  0"  S.,  long.  76°  29' 0"  AY.  ; 
surf  temp.  6 2°  "5. 

Salpa  democratica-mucronata,  solitary  form,  several  specimens. 
January  1, 1876 ;  Station  305 ;  lat.  47°  47'  0"  S.,long.  74°47'0"AY.;  surf  temp.  5  5°-5. 
Salpa  cordiformis-zonaria,  aggregated  form,  one  specimen. 
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January  11,   187G;  Station  311  ;  lat.  52°  45'  30"  S.,  long.  73'  4G'  0"  W.  ;  surf, 
temp.  50°. 

Salpa  cordiformis-zonaria,  aggregated  form,  two  specimens. 
January,  187G;  Strait  of  Magellan.  ^ 

Salpa  cordiformis-zonaria,  aggregated  form,  three  specimens. 
January  21, 1876;  Station  314;  lat.  51°  35'0"  S.,long.  G5°  39'  0"  W.;  surf.  temp.  48°. 

Salpa  echinata,  two  specimens. 

Between  tlie  Falkland   Islands  and  Buenos  Ayres,   South  America,   the   fdllowing 
were  obtained  : — 

February  11,  187G  ;  Station  318;  surface  tow-net;  lat.  42°  32' 0"  S.,  long.  5G'- 
29'  0"  W.  ;  surf  temp.  57"-5. 

Doliohtm  chrenhevgi,  two  specimens. 

sp.  (Ijlastozooid),  five  specimens. 
Same  locality;  Station  318  ;  tow-net  at  trawd  down  to  2040  fiithoms  ;  bottom 
temp.  3  3° -7. 

Doliolum  ehrenhergi,  eight  specimens. 

sp.  (blastozooid),  thirty  specimens. 
February  12,   187G;    Station  319,  South  Atlantic;  near  the  surface;   lat.   41° 
54'  0"  S.,  long.  54°  48'  0"  W.  ;  surf  temp.  59°-5. 

Salpa  runcinata-fiisiformis,  aggregated  form,  ten  specimens, 
do.  solitary  form,  a  few  small. 

democratica-mucro7iata,  aggregated  form,  one  to  two  thousand. 

do.  solitary   form,    seventy   specimens,   and 

also  twenty  very  young. 
February  14,  187G  ;  Station  320  ;  lat.  37°  17'  0"  S.,  long.  53°  52'  0"  W.;  surf  temp. 
67°-5. 

Salpa  cordiformis-zonaria,  aggregated  form,  one  specimen, 
do.  solitary  form,  one  specimen. 

Between  Buenos  Ayres  and  Ascension  the  following  were  obtained  : — 

February  28,  1876;  Station  323,  South  Atlantic;  lat.   35°  39'  0"  S.,  long.   50 
47'  0"  W.  ;  surf  temp.  73°-5. 

Salpa  democratica-mucronata,  aggregated  form,  several  specimens. 
February  29,  1876;  Station  324,  South  Atlantic;  near  the  surface;  lat.  36"  !)' 
0"  S.,  long.  48°  22'  0"  W.  ;  surf  temp.  7l°-5. 

Salpa  democratica-mucronatcc,  solitary  form,  eight  specimens. 

do.  aggregated  form,  about  fifty  specimen.'^. 

March  1,  1876;  South  Atlantic;  near  the  surface;  lat.  36°  1'  0"  S.,  long.  47' 
35'  0"  W.  ;  surf  temp.  72°. 

Sal2)a  democratica-mucronatcc,  solitary  form,  one  specimen. 

do.  aggregated  form,  ten  specimens. 
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March  3  to  5,  187G  ;  South  Atlantic;  surface. 

Salpa  dcmocratlca-mucronata,  solitary  form,  150  specimens. 

do.  aggregated  form,  100  specimens. 

March  9,   187G  ;  Station  331,  South  Atlantic;  lat.   37°  47'  0"  S.,  long.  30°  20' 
0"  W.  ;  surf  temp.  G4°-5. 

Salpa  conUformis-zonaria,  aggregated  form,  three  specimens. 
runcinata-fusiformis,  aggregated  form,  100  specimens, 
do.  solitary  form   one  specimen. 

March  10,  1876  ;  Station  332,  South  Atlantic;  lat.  37°  29'  0"  S.,  long.  27°  31' 
0"  W.  ;  surf  temp.  G4°. 

SaljM  runcinata-fusiformis,  aggregated  form,  300  specimens, 
do.  solitary  form,  fifteen  specimens. 

March  14,   187G;  Station  334,  South  Atlantic;  lat.  35°  45'  0"  S.,  long.  18°  31' 
0"  W.  ;  surf  temp.  G8°-5.    ■ 

SaljKi  democratica-mucronata,  aggregated  form,  tln-ee  specimens. 

Between  Ascension  and  Cape  Verde  Islands  the  following  were  obtained  : — 

April  G,   1876;  Station  346,  tropical  Atlantic;  surface;  lat.  2°  42'  0"  S.,  long. 
14°  41'  0"  W.  ;  surf.  temp.  82°-7. 

Salpa  democratica-mucronata,  solitary  form,  seven  s^^ecimens. 
April  11,   1876;  Station  350,  North  Atlantic;  lat.   7°  33'  0"  N.,  long.  15°  16' 
0"  AV.  ;  surf  temp.  84°. 

Doliolum  denticulatum,  six  specimens. 

sp.  (blastozooid),  one  specimen. 
Salpa  democratica-mucronata,  solitary  form,  four  specimens. 
April  12,   1876;  Station  351,  North  Atlantic,  off  the  West  Coast  of  Africa; 
surface ;  lat.  9°  9'  0"  N.,  long.  16°  41'  0"  AV.  ;  surf.  temp.  81°-8. 
Pyrosoma  sp.,  one  very  young  colony. 
Salp)a  muscidosa,  n.  sp.,  two  specimens. 
echinata,  n.  sp.,  one' specimen. 
April  13,   1876;  Station  352,  North  Atlantic,  off  the  West  Coast  of  Africa; 
surface;  lat.  10°  55'  0"  N.,  long.  17°  46'  0"  W.  ;  surf  temp.  77°-7. 
Doliolum  challengcri,  four  specimens. 

sp.  (blastozooid),  two  s})ecimens. 
Salpa  musculosa,  n.  sp.,  two  specimens. 

runcinata-fusiformis,  aggregated  form,  forty-three  specimens. 

do.  solitary  form,  one  specimen. 

■  democratica-mucronata,  solitary  form,  one  specimen. 
quadrata,  n.  sp.,  one  specimen. 
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Between  Cape  Verde  IsLuids  and  England  the  following  were  obtained  : — 

April  21,  187  G;  surface;  ofl"  St.  Vincent,  Cape  Vcrdc  Islands;  surf  temp.  71". 

Ai^pendicularia  sp.,  several  small  specimens. 
April  26,  1876  ;  North  Atlantic  ;  surface  ;  lat.  16°  49'  0"  N.,  long.  25°  14'  0"  W.; 
surf.  temp.  7 3°  "2. 

Salpa  cylindrica,  solitary  form,  four  specimens. 

do.  aggregated  form,  many  specimens. 

runcinata-fusiformis,  aggregated  form,  ten  specimens, 
sp.  (?),  part  of  test  oidy. 
April  27,  1876  ;  North  Atlantic  ;  surface  ;  lat.  17°  18'  0"  N.,  long.  26°  32'  0"  W.  ; 
surf.  temp.  7 3° "5. 

Salj'ia  cylindrica,  solitary  form,  about  fifty  specimens, 
do.  aggregated  form,  one  specimen. 

April  28,  1876  ;  North  Atlantic  ;  surface  ;  lat.  17°  47'  0"  N.,  long.  28°  28'  0"  W.  ; 
surf.  temp.  73°'5. 

Salpa  cordiformis-zonaria,  aggregated  form,  three  specimens. 
cylindrica,  solitary  form,  one  sjaecimen. 
do.         aggregated  form,  two  specimens. 
April  29,  1876;  North  Atlantic;  surface;  at  night;  lat.  18°  8'  0"  N.,  long.  30° 
5'0"  W.;  surf.  temp.  73° 7. 

Doliohim  dentictdatum,  one  specimen. 

ehrenbergi,  a  dozen  specimens. 
Salpa  cylindrica,  solitary  form,  one  specimen. 

do.  aggregated  form,  twenty-four  specimens. 

runcinata-fusiformis,  solitary  form,  ten  specimens. 
May  3,  1876  ;  Station  353,  North  Atlantic  ;  lat.  26°  21'  0"  N.,  long.  33°  37'  0"  W.; 
tow-net  down  to  80  fathoms ;  surf.  temp.  70°"7. 
Doliolum  sp.  (blastozooid),  one  specimen. 
Salpa  democratica-mucronata,  solitary  form,  two  specimens. 

do.  aggregated  form,  three  specimens. 

May  7,  1876;  North  Atlantic;  surface;  at  night;  lat.  34°  22'  0"  N.,  long.  34° 
23' 0"  W.;  surf.  temp.  67°-5. 

Doliolum  sp.  (blastozooid),  six  specimens. 
Salpa  runcinata-fusiformis,  aggregated  form,  eight  specimens. 
May  12,  1876  ;  lat.  42°  54'  0"  N.,  long.  28°  54'  0"  W.;  surf  temp.  58°-2. 
Doliolum  ehrenbergi,  one  specimen. 

These  lists,  besides  giving  the  species  obtained  at  each  locality  where  surface  Tunicata 
were  collected,  show  that,  with  the  exception  of  the  first  part  of  the  voyage  in  the  North 
Atlantic,  these  Tunicate  localities  were  foirly  evenly  scattered  over  the  whole  course 
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traversed  by  the  ship.  As  might  be  naturally  expected,  at  some  spots,  such  as  the 
localities  of  the  dates  March  16,  1875  (North  Pacific),  November  5,  1875  (South  Pacific), 
February  12,  1876  (South  Atlantic),  and  April  13,  1876  (North  Atlantic),  specimens 
and  species  were  more  abundant  than  at  others.  These  regions  are  widely  distant,  and 
their  richness  may  have  depended  upon  varied  causes,  or  may  have  been  accidental. 

It  will  be  useful  now  to  group  the  above  localities  at  which  pelagic  Tunicata  were 
obtained  into  geograj^hical  regions,  as  is  done  below — the  object  being  to  show  the 
Tunicate  fauna  of  each  of  these  great  regions  as  made  known  by  the  Challenger 
investigations. 

In  the  North  Atlantic  the  following  four  genera  and  eighteen  species  were  collected : — 

Pyi'osoma  spinosum. 
atlanticum. 
giganteum. 
sp. 
Doliolum  denticulatum. 
challengeri. 
ehrenhergi. 
tritonis. 

sp.  (blastozooid). 
Salpa  democratica-mucroriaia. 
musculosa. 
echinata. 

runcinata-fusiformis. 
quadrata. 
cylindrica. 
cordiformis-zonaria. 
sp. 
Appendicularia  sp. 

In  the  South  Atlantic  the  following  four  genera  and  nine  species  were  collected  : — 

Pyrosoma  atlanticum. 

giganteum  (?). 
spinosum. 
sp. 
Doliolum  sp.  (blastozooids). 
Saljia  democratica-mueronata. 
cordiform,is-zonaria. 
Tuncinata-fimformis. 
Appendicularia  sp. 
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In    the    Southern    Ocean    the    following   three   genera   and    seven    species    were 
collected  : — 

Pyrosoma  gigantetim. 

sp. 
Salpa  democratica-mucronata. 
cylindrica. 
runcinata-fustformis. 
africana-maxima. 
Appendicularia  sp. 

In  the  South  Pacific  Ocean  the  following   five  genera  and  eighteen  species  were 

collected  : — 

Pyrosoma  sp. 
Doliolum  dcnticidatum. 
krohni. 
challengeri. 
affine. 
ehrenbergi. 
sp.  (blastozooid). 
Salpa  democratica-mucronata. 
costata-tilesii. 
cordiformis-zonaria. 
cylindrica. 
runcinata-fusiformis. 
echinata. 
mollis. 

scutigera-confcedera  ta . 
sp.  (?),  n.  sp. 
Octacnem,us  hythius. 
Appendicidaria  sp. 

In  the  seas  of  the  Malay  Archipelago  the  following  three  genera  and  six  species 

were  obtained : — 

Pyrosoma  giganteum  (?). 

sp. 
Salpa  democratica-mucronata. 
scutigera-confcederata. 
runcinata-fusiformis. 
Appendicidaria  sp. 
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In  tlic  North  Pacific  the  following  five  genera  and  thirteen  species  were  obtained  : — 

Pyrosoma  elegans  (?). 

sp. 
Doliolum  affine. 

challengeri. 
Salpa  cordiforviis-zonaria. 
runcinata-fusiformis. 
democratica-mucronata. 
nitida. 
cylindrica. 
costata-tilesii. 
hexagona. 
Cyclosalpa  pinnata. 
Octacnemus  hythius. 

In  the  seas  round  the  southern  end  of  South  America  the  following  two  genera  and 
six  species  were  collected : — 

Doliolum  ehrenbergi. 

sp.  (blastozooid). 
Salpa  democratica-mucronata. 
cordiformis-zonaria. 
echhiata. 
I'uncinata-fusiformis. 

The  North  Atlantic  and  the  two  divisions  of  the  Pacific  Ocean  have  the  longest  lists, 
but  on  the  whole  the  numbers  of  genera  and  species  are  fairly  equally  distributed. 
Salpa  is  the  only  genus  which  occurs  in  all  the  divisions. 

The  table  given  below  shows  at  a  glance  the  distribution  of  any  species,  genus,  or 
family  in  the  seven  great  areas — the  North  Atlantic,  the  South  Atlantic,  the  Southern 
Ocean,  the  seas  of  the  Malay  Archipelago,  the  North  Pacific,  the  South  Pacific,  and  the 
seas  round  the  southern  end  of  South  America.  The  last  district,  which  includes 
portions  of  the  South  Atlantic  and  of  the  South  Pacific,  has  been  adopted  because  of 
the  difficulty  of  separating  the  specimens  collected  around  Cape  Horn  into  an  east 
coast  and  a  west  coast  series. 
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Table  showing  the  Distribution  of  the  Families,  Genera,  and  Species 
throughout  the  great  ocean  basins. 


1. 

2. 

3. 

4. 

5. 

.  «■ 

7. 

Species. 

North 

Soutli 

South'rn 

Seas  of 
Malay 

North 

South 

Seas  of 
South 

Atlantic. 

Atlantic. 

Ocean. 

Archip. 

Pacific. 

Pacific. 

America 

PYROSOMATID.E. 

Pyrosoma  ailaniicum,     ...... 

X 

X 

X 

x(?) 

giganteum, 

X 

x(?) 

s^nnosum,  ii.  sji., 

X 

X 

elcgans, 

x(?) 

(species  undetermmeJ), 

X 

X 

X 

X 

X 

X 

DOLIOLID.E. 

Doliolwn  denficu/atiiiii,  ...... 

X 

X 

ehrenhergi, 

X 

X 

X 

affine,  n.  sp.,    . 

X 

X 

tritonis,  . 

X 

rhaUengeri,  n.  sp.,    . 

X 

X 

X 

krohni,  n.  sjs.. 

X 

sp.  (blastozooids),    . 

X 

X 

X 

X 

Salpidj). 

Salpa  costata-tilesii 

X 

X 

.sp.  (?),  n.  sp., 

X 

hexagona, 

X 

mu-<culosa,  n.  sp.. 

X 

echinata,  n.  sp.,     . 

X 

X 

X 

moll  if!,  n.  sp., 

X 

cordiformis-zonaria, 

xi 

X 

X 

X 

X 

cyliiidrica,    . 

X 

X 

X 

X 

runcinata-fiisiformis, 

X 

X 

X 

X 

X 

X 

>; 

democrat  ica-7nucro7iaf  a, 

X 

X 

X 

X 

X 

X 

X 

nitida,  n.  sp.. 

X 

africana-maxima, 

X 

scutigera-confcederata,    . 

X 

quadrata,  n.  sp.,   . 

X 

X 

Cyclosaljia  jrinnata, 

X 

OCTACNEMID^. 

Odacnemus  htjlhius,         ...... 

X 

X 

ApPENDICULARIIDa:. 

Appendicularia  sp., 

X 

X 

X 

X 

X 

Total  number  of  species  wliich  was  obtained  in    (^ 
eacli  of  the  seven  areas,       .         .         .         .J 

17 

9 

7 

G 

13 

18 

6 

The  chief  conclusiou  to  be  drawn  from  the  preceding  sets  of  lists  is  that  the  pelagic 
Tunicata  are  very  widely  distributed ;  in  fact,  some  species,  such  as  Salpa  runcinata- 
fusiformis  and  Salpa  democratica-mucronata,  have  a  world-wide  distribution. 

With  the  exception  of  the  rare  Octacnemus,  which  is  not  in  its  hal^its  a  pelagic  form, 
there  is  apparently  no  genus  restricted  in  its  range  to  particular  oceans. 

In  the  following  table,  the   last   illustrating   the    Geographical   Distribution,   the 

»  "Knight  Errant"  Expedition. 
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occurrence  of  the  families,  genera,  and  species  according  to  latitude  in  the  northern 
and  southern  hemispheres  is  shown  : — 


North  Latitude. 

South  Latitude. 

65°-40"' 

40°-30'' 

30°-20° 

20°-10° 

10°-0° 

Species. 

0°-10° 

10° -20° 

20°- 30° 

30°-40° 

40»-65° 

Pyrosomatid^. 

X 

Pijrosoma  atlanticum,  . 

X 

(jiganteuin, 

X 

X 

X 

X 

X 
X 

spiTwsum, 
elegans, 
sp.  (?), 

X 

X 

X 

DOLIOLID.5. 

X 

X 

Doliolum  denticulatuin. 

X 

X 

X 

X 

ehrenbergi,     . 

X 

X 

X 

X 

affine,   , 

X 

X 

X 

X 

trttonis, 
challengeri,    . 
Arohni, . 

X 

X 

X 

X 

X 

X 

sp.  (blastozooids). 

X 

X 

Salpid^. 

X 

Salpa  costal a-tilesii. 

X 

X 

sp.  (?),  n.  sp.,      . 

X 

X 

hexagona,  . 

X 

X 
X 

rauscidosa, 
eehinata,    . 
mollis. 

X 
X 

X 

X 

X 

X 

X 

X 

cordiformis-zonaria, 

X 

X 

X 

X 

X 

X 

cylindrica, 

X 

X 

X 

X 

X 

X 

X 

X 

runcinata-fusiformis, 

X 

X 

X 

X 

X 
X 

X 
X 

X 

democrat  ica-mucronaio 
nitida, 

africana-maxima, 
scidigera-confcederata, 
quadrata,  n.  sp.. 

') 

X 

X 
X 

X 
X 

xO) 

Gyclosalpa  jnmiata. 

OCTACNEMIDJE. 

Octacneimcs  bgthius, 

X 

X 

ArPENDICULARHD^. 

X 

Appendicularia  sp.. 

X 

X 

X 

3 

s 

10. 

12 

12        To 

tals,    .         29  species,         .  Totals, 

3    1      6 

1 

16 

13 

Northern  Hemisphere,  45. 

Southern  Hemisphere,  39. 

This  table  shows  that  the  numbers  of  pelagic  Tunicata  in  the  two  hemispheres 
are  nearly  equal.  In  this  respect,  as  in  their  wide  and  fiiirly  uniform  distribution, 
they  form  a  contrast  to  the  fixed  Ascidians.'  As  is  seen  from  the  line  of  totals  in 
the  table,  the  occurrences  of  the  species  curiously  decrease  in  number  in  going  north 
from  the  equator,  and  increase  in  going  south  from  it.  But  I  do  not  lay  stress 
upon  those  numbers,  as  various  cii'cumstances  may  have  affected  the  numbers  of 
pelagic  Tunicata  collected  in  the  diflTerent  regions. 

1  See  for  Simple  Ascidians  this  Report,  Part  I.  p.  263  ;  for  Compound  Ascidians  this  Report,  Part  II.  p.  3G7. 


BATIIYMETRICAL    DISTEIBUTION. 


Some  of  tlie  pelagic  Tunicata  in  the  Challenger  collection  are  labelled  as  having 
been  obtained  in  nets  sent  down  to  as  much  as  over  two  thousand  fathoms. 
But  it  is  probably  scarcely  worth  while  recording  these  depths  or  drawing  any 
conclusions  from  them,  because  in  the  absence  of  any  means  of  opening  and  closing 
the  mouth  of  the  tow-net  at  will,  so  as  to  be  able  to  collect  from  one  particular 
stratum  of  water,  it  must  be  a  matter  of  uncertainty  where  the  specimens  obtained  in 
the  net  were  really  captured. 

In  the  case  of  Station  318,  where  a  tow-net  was  attached  to  the  trawl  and  let 
down  to  a  depth  of  2040  fathoms,  while  another  tow-net  was  used  at  the  surface, 
the  contents  of  the  net  were  found  to  be  the  same  in  the  two  cases,  consisting  of : — 

Several  specimens  of  Doliolum  chrc7iherrp ,  Krohn  ; 
and  of  Doliolum  sp.  (blastozooids). 

So  we  may  conclude  either  that  the  surface  forms  go  down  to  a  considerable  depth,  or 
that  the  deep  tow-net  captured  its  specimens  on  the  way  down  or  on  the  way  up. 

Consequently,  in  the  present  state  of  our  knowledge,  the  only  deep-sea  group 
belonging  to  these  Tunicata  discussed  in  the  present  part  of  the  Report  is  the  family 
Octacnemidse,  including  the  genus  Octacnemus,  which  is  probably  attached  to  the 
bottom,  and  has  only  been  found  at  the  depths  of  1070  and  2160  fathoms. 
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Chorizocormus 
ThyiaC'um 

Goodsirli 


Diplosomoides- 

Diplosoma  ^Leptodinum 


"Amaroucium 
.plidtum 
F^Bjnmapltdium 


GEAPHIC   EEPRKSENTATION   OF   THE   PHYLOGENY    OF   THE   TUNICATA. 


The  annexed  scheme  shows  diagrammatically  the  probable  phylogeny  of  the  Tnnicata.  This  group  of 
animals  is  represented  as  being  derived  from  the  Protochordata  (in  the  tojD  left-hand  corner  of  the  page)  at 
the  point  A.,  a  little  way  below  the  position  of  AmpMoxus.  It  branches  out  into  a  series  of  lines  having  a 
tree-like  form,  and  representing  the  various  ancestral  and  existing  groups  of  Tunicata.  The  names  at  the 
ends  of  the  lines  stand  for  genera  or  small  groups  of  genera.  A  few  of  the  less  important  genera  have  been 
omitted.  The  letters  A.  B.  .  .  .  0.  represent  hypothetical  ancestral  forms  of  importance  which  can 
be  partially  reconstructed  from  our  knowledge  of  existing  forms.  In  most  cases  they  are  placed  at  points 
where  two  or  more  lines  of  descent  diverged  from  one  another. 

In  this  Phylogenetic  Table  all  existing  forms  are  represented  as  being  at  the  ends  of  brandies  or  twigs. 
In  no  case  has  the  Ime  representing  the  evolution  of  one  group  been  allowed  to  pass  through  another  group. 
Finally,  the  whole  figure  may  be  regarded  as  a  graphic  representation  of  the  present  state  of  our  knowledge 
as  to  the  aflSnities  of  the  various  groups  of  the  Tunicata. 


RELATIONS  AND  PHYLOGENY  OF  THE  TUNICATA. 


It  incay  reasonably  be  expected  that  at  the  cud  of  a  Report  upon  sucli  an  extensive 
eoUection  as  the  Challenger  one,  containing  representatives  of  all  groups  (;f  the 
Tunicata,  I  should  state  the  conclusions  at  which  I  have  arrived  in  regard  to  the 
relations  of  the  Tunicata  to  one  another,  and  to  other  groups  of  animals.  Such  con- 
clusions are  of  necessity  speculative  in  their  nature,  and  may  therefore  be  regarded  as 
(piite  distinct  from  the  preceding  systematic  and  anatomical  parts  of  the  work. 

I  am  aware  that  by  some  naturalists  speculations  as  to  the  affinities  and  phylogeny 
of  animals  are  still  regarded  as  worthless  and  even  dangerous  ;  but  probably  such  views 
will  become  rarer  year  by  year  as  biology,  by  means  of  theories  and  reasoning,  becomes 
more  and  more  a  true  science  and  less  of  a  mere  accumulation  of  facts.  I  regard 
phylogenetic  conclusions  founded  upon  the  structure  and  development  of  the  animals 
as  not  only  most  valuable  and  interesting  in  themselves,  but  as  exercising  an  important 
influence  upon  the  further  progress  of  the  science.  And  I  consider  that  it  is  the  duty 
of  a  biologist,  who  has  made  a  special  study  of  a  group  of  animals  or  plants,  to  attempt 
to  express  any  views  he  has  formed  as  to  their  relations  in  a  phylogenetic  form.  Such 
theoretical  inductions  from  his  observations  are  most  suggestive  and  helpful  to  other 
workers.  If  his  conclusions  be  correct,  they  form  an  important  contribution  to  know- 
ledge; and  if  they  be  incorrect,  they  may  still  be  useful  in  directing  attention  to 
points  requiring  further  investigation,  and  at  any  rate  the  errors  will  soon  l)c  discovered 
and  corrected  by  his  successors. 

It  is  only  fair  to  those  who  may  read  my  conclusions  as  to  the  relations  of  tho 
Tunicata  that  I  should  state  what  opportunities  I  have  had  of  studying  the  group. 
I  have  now  been  occupied  continuously  for  nearly  ten  years  in  investigating  Tunicata, 
including,  besides  the  large  and  varied  Challenger  collection,  the  specimens  in  the 
British  Museum,  the  collections  sent  out  by  the  Naples  Zoological  Station,  and  by  the 
United  States  Commission  of  Fish  and  Fisheries,  the  collections  in  a  number  of  museums 
at  home  and  abroad,  and  finally,  a  large  number  of  the  British  and  French  Tunicata  in 
a  living  condition.  Altogether  I  have  been  enabled  to  dissect  for  myself  and  examine 
microscopically  specimens  of  nearly  every  genus  in    the    group  —  including  all    the 

(ZOOL.  CHALL.  EXP.  — PART  LX.XVI. — 1888.)  Gggg  ^^ 


122  THE  VOYAGE  OF  H.M.S.  CHALLENGER 

important  ones/  and  of  a  large  proportion  of  the  known  species.  I  state  all  these 
details  merely  to  show  that  any  speculations  which  follow,  whether  they  be  correct 
or  not,  are  at  least  not  unfounded,  but  are  based  upon  an  extensive  series  of 
observations.' 

In  rcQ-ard  to  the  relations  of  the  Tunicata  as  a  whole,  I  still  incline  to  the  view 
which  was  stated  first  by  Balfour  in  1881,"  and  to  which  I  have  adhered  in  several 
papers*  published  since,  viz.,  that  the  Tunicata  are  to  be  regarded  as  a  degenerate 
ofi'shoot  from  the  Protochordata,  an  early  group  of  common  ancestors  of  the  Tunicata, 
AmpMoxus  and  the  Vertebrata.  This  position  was  adopted  by  E.  van  Beneden  and 
Julin  in  their  Recherches  sur  la  Morphologic  des  Tuniciers,''  and  supported  by 
a  strong  body  of  embryological  evidence  which  goes  to  demonstrate  (1)  the  funda- 
mental agreement  between  the  development  of  the  larval  Ascidian,  which  may  be 
taken  as  the  nearest  form  we  know  to  the  ancestral  Tunicate,  and  Amj^hioxus,  which 
is  the  nearest  representative  we  have  of  the  ancestral  Chordata;  and  (2)  the  independ- 
ence or  considerable  difference  of  some  organs  or  systems  in  the  body  of  the  Ascidian 
from  the  corresponding  parts  in  the  Vertebrata. 

This  view  of  the  origin  of  the  Tunicata  is  controverted  by  Dohrn,"  who  regards  the 
group  as  having  degenerated,  not  from  the  Protochordata,  but  from  the  early  Verte- 
brata, such  as  the  lower  fishes.  This  matter  is  still  decidedly  open  to  and  is  now  under 
discussion ;'  but  as  the  Challenger  anatomical  observations  do  not  furnish  any  fresh 
evidence  for  either  side,  it  is  unnecessary  to  discuss  it  further  here. 

In  the  phylogenetic  diagram  (p.  120)  the  Prototunicata  are  show^n  as  arising 
;is  an  offshoot  from  the  Protochordata  not  far  from  the  point  where  the  ancestors  of 
Amjyhioxus  left  the  main  line.  If,  on  the  other  hand,  the  vertebrate  affinities  of  the 
group  were  adopted,  the  point  of  origin  would  have  to  be  placed  farther  up  the 
Chorda,te  branch,  and  our  conception  of  the  early  Prototunicata  would  be  somewhat 
modified  ;  but  the  remainder  of  this  phylogenetic  scheme  from  the  later  Proto- 
tunicata, now  represented  by  the  tailed  larval  Ascidian,  onwards  would  remain 
unaffected  by  the  change. 

From  a  phylogenetic  point  of  view  the  Tunicata  are  especially  interesting — (1)  on 

'  The  only  genera  I  have  not  had  an  opportunity  of  examining  for  myself  are  a  few  unimportant  recently  formed 
ones,  such  as  Styelopsls  and  Paramol(jiilii,  which  are  closely  related  to  older  well-known  genera,  and  present  no  points 
of  fundamental  importance. 

-  It  would  take  uj)  too  much  space  to  mention  all  the  details  of  structure  and  development  upon  which  the  con- 
clusions given  in  the  following  pages  depend.  The  more  important  points  are,  however,  discussed,  and  reference  is  made 
in  the  footnotes  to  the  original  works  in  which  the  structure  of  the  various  forms  is  described. 

'  Comparative  Embryology,  vol.  ii.  p.  271. 

*  A  Phylogenetic  Classification  of  iVnimals,  p.  58,  London ;  Macmillan,  1885 ;  this  Report,  Part  II.,  p.  387, 1886 ;  On 
the  Phylogeny  of  the  Tunicata,  Proc.  Roy.  Soc.  Edin.,  vol.  xiii.  p.  444, 1 88C  ;  and  Enoy.  Brit.,  9th  ed.,  article  "  Tunicata.'' 

'  Archives  de  Biolvgie,  torn.  vi.  p.  459,  1887. 

^  Studien  zur  Urgeschichte  d.  ^Virbelthierkorpers,  Mitth.  d.  zool.  Stat.  Neapcl,  vol.  vi.  1885. 

'  See  Dohrn's  Studien,  etc.,  Mitth.  d.  zool.  Stat.  Neapel,  vol.  vii.  1887  ;  and  Zoohgischer  Anzcigcr,  Jahrg.  x.  pp. 
407  and  433,  1887. 
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account  of  their  connection  with  ancestral  Chordata,  (2)  because  of  the  well-marked 
degeneration  which  they  exhibit,  and  (3)  Ijecause  of  the  curious  course  which  the 
group  has  apparently  followed  in  its  evolution,  one  result  of  which  is  that  one  of  the 
largest  and  most  important  sections,  that  of  the  Compound  Ascidians,  is,  as  I  shall  show 
farther  on,'  polyphyletic  in  origin,  and  is  consequently  an  unnatural  group. 

Assuming  the  protochordate  relations  of  the  group,  our  conception  of  the  ancestral 
form '  from  which  the  primitive  Tunicata  were  derived  would  take  the  form  of  an 
elongated  1  )ilaterally-symmetrical  free-swimming  animal  with  a  metamerically  segmented 
body,  terminating  anteriorly  in  a  prseoral  lobe.  The  mouth  would  be  ventral  and  the 
anus  posterior,  and  the  anterior  portion  of  the  alimentary  canal  would  be  provided 
with  a  series  of  laterally-placed  respiratory  slits  putting  paired  diverticula  of  the  cavity 
of  the  fore-gut  in  communication  with  the  exterior  of  the  body.  On  the  dorsal 
surface  of  the  alimentary  canal  would  Ije  placed  a  median  hypoblastic  rod,  the 
notochord,  and  above  that  again  the  dorsally-placed  nervous  system,  possibly  still  in 
connection  with  the  epiblast  over  it,  and  forming  a  longitudinal  median  tract 
probably  produced  by  the  union  of  two  lateral  nerve  cords,  and  provided  with  an 
anterior  enlargement  in  the  pra3oral  lobe,  and  possibly  with  a  ganglionic  thickening  in 
each  metamere.  The  ccelom,  formed  by  the  union  of  outgrowths  from  the  archenteron, 
would  have  paired  nephridia  of  the  typical  form,  placing  it  in  connection  with  the 
exterior  of  the  body,  and  probably  one  or  more  such  pairs  were  present  in  the  prseoral 
lobe  in  close  relation  with  the  ventral  surface  of  the  large  nerve  mass. 

From  such  a  form  as  this  the  primitive  Tunicata  might  be  evolved  with  a 
slight  amount  of  degeneration.  Nearly  all  the  existing  groups  of  Tunicata  pass 
through  a  free-swimming  larval  stage,  which  probably  represents  very  closely  the 
structure  of  a  common  ancestor  not  far  removed  from  the  existing  Aiypendicularia. 
Such  a  hypothetical  form  would  differ  mainly  from  its  protochordate  ancestors  in 
having  the  notochord  limited  to  the  posterior  part  of  the  body,  and  not  extending 
forwards  into  the  region  occupied  hj  the  chief  parts  of  the  nervous  system  and 
alimentary  canal ;  and  in  having  the  anus  ventral  in  place  of  posterior.  It  may 
readily  be  imagined  that  some  group  of  the  free-swimming  Protochordates  would  find  it 
an  advantageous  modification  that  the  alimentary  canal,  which  performed  both  nutritive 
and  respiratory  functions,  and  the  main  part  of  the  nervous  system,  in  connection  witli 
which  sense  organs  had  Ijecome  developed,  should  be  as  much  as  possible  concentrated  in 
the  anterior  part  of  the  body  so  as  to  leave  the  posterior  part  free  to  l)ecome  modified 
into  an  efficient  locomotory  organ.  Under  such  circumstances  it  would  be  natural  that 
the  notochord,  the  sole  internal  skeleton,  should  become  restricted  to  the  posterior, 

1  See  also  this  Keport,  Part  II.  p.  387. 

-  See  Herdman,  Phylogen.  Classif.  of  Animals,  p.  57,  18S5  ;  and  Van  BeneJen  and  Julin,  Morpli.  d.  Tuniciers, 
p.  415,  1887. 
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tail-like  part  of  the  body,  where  it  would  form  an  axis  around  which  the  muscles  were 
placed.  This  would  account  for  the  change  in  the  general  shape,  in  the  disposition  of 
the  alimentary  canal,  and  in  the  relations  of  the  notochord.  The  other  changes  which 
probably  took  place  in  the  primitive  Tunicata  were  the  enlargement  of  the  anterior 
part  of  the  nervous  system  to  form  a  vesicle  in  which  sense  organs  (optic  and  auditory) 
were  developed  ;  the  degeneration  and  abortion  of  the  nephridia,  with  the  possible 
exception  of  those  underlying  the  nervous  system  in  the  prseoral  lobe  which  later  on 
may  have  become  modified  to  form  the  subneural  gland  of  the  Ascidian,  the  homologue 
of  the  hypophysis  cerebri  of  vertebrates ;  and  the  enlargement  of  the  anterior  portion 
of  the  alimentary  canal  to  form  a  respiratory  tract — the  primitive  Ijranchial  sac. 

Most  of  the  AppendiculariidfB  of  the  present  day  (see  Fig.  14)  represent  such  an 
ancestral  form  with  comparatively  little  change.      They   have  the  Ijranchial    sac    or 


Fig.  14.— Diagram  of  Ajipcndicularia  from  the  right  side.     (From  the  Encyclopajclia  Eritannica,  9th  ed. ) 

a.  anus  ;  app.  tail ;  at.  one  of  the  atria!  apertures  ;  In:  branchial  aperture  ;  br.s.  branchial  sac  ;  d.t.  dorsal  tubercle  ; 
end.  endostyle;  h.  heart;  ■('.  intestine;  m.  muscle  band  of  tail;  n.  nerve  cord  in  body;  re.' nerve  cord  in  tail; 
n.ff.  large  anterior  (cerebral)  ganglion  ;  n.ff.'  caudal  ganglion  ;  n.ff.'  enlargement  of  nerve  cord  in  tail  ; 
cc.  tesophagus  ;  ot.  otocyst ;  ov.  ovary  ;  p.p.  peripharyngeal  band ;  sg.  one  of  the  stigmata ;  s.o,  oral  sense  organs ; 
St.  stomach  ;  tcs.  testis  ;  ii.  urochord  ;  it.'  its  cut  end. 


pharynx  opening  to  the  exterior  by  a  single  pair  of  stigmata  or  gill  slits  which 
correspond  to  the  primary  or  first  formed  stigmata  of  the  young  Ascidia,  and  may 
represent  the  ancestral  condition.  In  some  few  of  the  Appendiculariidse,  however, 
considerable  degeneration  has  taken  place  (e.g.  KotvcdevsJcia) ;  and  in  one  form 
described  as  new,  but  not  named,  by  Dr.  Moss  in  1871,'  the  branchial  sac  has  a 
number  of  stigmata,  and  is  in  a  condition  which  recalls  the  arrangement  found  in  the 
Doliolidse.  This  species,  which  may  be  called  Ajjpendicidaria  mossi,  is  perhaps  the 
nearest  form  known  to  the  ancestral  Tunicates  from  which  the  two  ereat  lines  of 
degeneration  diverged  (see  table,  p.  120),  the  one  leading  to  the  Doliolidc'e  and  the 
Salpidae,  and  the  other  to  the  Simple  and  the  Compound  Ascidians. 

'  Trans.  Linn.  Soc.  Land.,  vol.  xxvii.  p.  299. 
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Taking  the  first  of  these  lines  (in  table,  p.  120),  it  is  found  that  the  organisms  which 
diverged  towards  the  Thaliacea  from  the  ancestral  Appcndiculariidaj  allied  to  Moss'  form 
remained  free-swimming,  but  acquired  the  power  of  passing  currents  of  water  through 
their  respiratory  systems  of  cavities  (the  branchial  sac,  and  the  peribranchial  cavity 
formed  by  the  union  posteriorly  and  dorsally  of  the  two  ventral  tubes  leading  in  the 
Appendiculariidse  from  the  stigmata  to  the  exterior)  in  such  a  way  as  to  propel  them- 
selves through  the  water.  This  would  naturally  result  in  the  great  enlargement 
of  these  cavities,  and  in  the  arrangement  of  the  muscle  fibres  of  the  body-wall  in 
a  series  of  transversely  placed  bands,  which  would  serve  to  drive  out  with  force  the 
contained  water.  The  posterior  region  of  the  body,  or  tail,  being  now  superseded  as 
an  organ  of  locomotion,  would  become  gradually  suppressed,  and  thus  the  ancestral 
Thaliacea  would  be  evolved. 

From  these  Protothaliacea,  in  which  also  reproduction  by  gemmation  from  a  stolon 
and  consequently  alternation  of  generations  became  established,  two  diverging  lines 
lead  to  the  Salpidaj  and  to  the  Doliolidae.  The  test  or  outer  tunic,  that  remarkable 
structure  so  characteristic  of  the  group,  was  probably  first  formed  in  the  ancestral 
Appendiculariidse,  since  it  is  found  represented  at  the  present  day  not  only  in  the 
Ascidiacea,  l)ut  also  in  the  Thaliacea  and  in  the  Larvacea.  Probably  at  first  it  was 
merely  a  temporary  cuticular  secretion  of  the  ectoderm  formed  as  a  protection  during 
some  particular  period,  and  comparable  with  the  "Haus"  now  produced  l)y  some 
members  of  the  Appendiculariidse.  It  afterwards,  however,  became  converted  into 
a  permanent  layer  of  considerable  thickness  covering  the  outer  surface  of  the  body, 
and  then  finally  became  organised  by  the  migration  into  it  of  ectoderm  cells  which 
proliferated  and  became  modified  in  various  ways,  to  form  the  complicated  test 
structures  found  in  many  Tunicata. 

In  the  line  of  ancestral  forms  leading  to  the  Doliolidai,  however,  the  test  must  have 
remained  in  a  very  slightly  developed  condition,  or  may  even  have  become  more 
rudimentary,  since  in  the  Doliolidae  as  now  known  the  test  is  almost  absent,  being 
merely  represented  by  a  very  delicate  film  covering  the  ectoderm.  The  Doliolidae  are 
much  less  modified  than  the  Salpidse,  they  still  retain  a  "  tailed  "  stage  in  their  life 
history,  and  their  branchial  sac  diflers  comparatively  little  from  that  of  Appendiculana 
mossi,  and  therefore  we  may  consider  that  the  Doliolidas  (see  Fig.  15)  represent  more 
nearly  than  do  any  of  the  Salpidse  the  essential  structure  of  the  Protothaliacea. 

In  these  ancestral  forms  the  transverse  muscles  were  probably  difi'use,  and  scattered 
irregularly  through  the  mantle  ;  the  branchial  sac  would  be  in  much  the  same  condition 
as  in  Appendicularia  mossi,  but  the  atrial  aperture,  the  common  excretory  opening 
leadino-  from  the  peribranchial  cavity,  had  come  to  be  placed  at  the  posterior  end  of 
the  body  so  as  to  1)e  directly  opposite  to  the  branchial  aperture,  and  so  allow  the  water 
to  pass  straight  through  the  body  (see  Figs.  15  and  16). 
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In  the  line  leading  from  the  Protothaliate  to  the  existing  Doliolidae  the  muscle 
bands  have  become  distinctly  circumscribed  so  as  to  form  a  definite  number  of  com- 


d:t.  n.f 


br.s.        ^       si. 


V.     af.vi. 


Fig.  15. — Diagram  of  the  GonozooiJ  of  Loliolum,  from  the  left  side. 

at.  atri.il  aperture;  at.h  atrial  lobes;  ai.m.  membrane  lining  peribranchial  cavity;  6)'._  branchial  apertme  ; 
br.l.  branchial  lobes ;  hr.s.  branchial  sac  ;  d.t.  dorsal  tubercle  ;  end.  endostyle  ;  h.  heart ;  /.  intestine ;  m.  mantle  ; 
m' — ni^,  muscle  bands  ;  n.  nerve  ;  n.g.  nerve  ganglion  ;  ov.  ovary  ;  p.hr.  peribranchial  cavity  ;  i^.p.  peripharyngeal 
band;  s.o.  sense  organs;  s.gl.  subncural  gland;  st.  stomach;  sg.  stigmata;  t.  test;  tes.  testis;  c.  zona 
pra^branchialis. 

plete  circular  bands  surrounding  the  body  like  a  series  of  hoops  (Fig.  15).  In  all  other 
essential  points  the  structure  has  remained  unaltered.  Anchinia^  I  would  place  upon 
a  side  branch  from  the  base  of  the  line  leading  to  Doliolum  (see  table,  p.  120). 

The  line  of  ancestors  leading  to  the  Salpidte  is  longer,  and  a  good  deal  more  modifica- 
tion has  evidently  taken  place.  The  muscles  in  the  mantle  have  become  circumscribed 
to  form  definite  bands ;  but  these  are  irregularly  placed,  and  in  some  cases  are  incom- 
plete, while  in  others  they  branch.  A  well-developed  but  exceedingly  clear  and 
gelatinous  test  has  been  formed,  and  the  alimentary  and  reproductive  viscera  have 
become  concentrated  (except  in  Cycloscdjxi)  at  the  posterior  end  of  the  body  to  form 
a  rounded,  opaque,  highly-coloured  mass,  the  so-called  "  nucleus  "  of  the  Salpa.  The 
branchial  sac  has  undergone  great  modification — probably  as  the  result  of  the  rapid  and 
constant  passage  of  streams  of  water  through  it — and  at  the  present  day  its  side  walls, 
where  the  stigmata  were  probably  placed  in  the  ancestral  Protothaliate  and  still  are  in 
some  species  of  Doliolum  (Fig.  15),  have  been  converted  into  huge  openings,  leaving 
merely  the  dorsal  edge  of  the  sac  in  the  form  of  a  vascular  band  (the  dorsal  lamina  or 
"gill")  traversing  the  large  open  respiratory  cavity  (Fig.  16,  cl.l.).     All  these  changes 


^  For  the  structure  of  Anchinia  and  its  close  relationship  to  Doliolum,  see  Kowalevsky  and  Barrois,  Journ.  de 
VAnat.  et  de  la  Physiol,  torn.  xix.  1883.  Also  Uljanin,  Fauna  und  Flora  des  Golfes  von  Neapel,  Monogr.  x,  Doliolum, 
1884. 
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are  clearly  in  the  direction  of  more  perfect  adaptation  to  the  conditions  of  a  free- 
swimming  pelagic  existence. 

fen..         I       ^■•^-  '^^■ 
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Fig.  16. — Semi-diagramm.itic  representation  of  Sa!pa  from  the  left  side. 

a.  anus  ;  at.  atrial  ajierture  ;  at.m.  muscles  of  atrial  aperture  ;  Ir.  branchial  aperture  ;  br.m.  muscles  of  branchial 
aperture;  br.s.  branchial  sac;  d.l.  dorsal  lamina  (  =  "giir');  d.t.  dorsal  tubercle;  end.  endostyle ;  h.  heart; 
i.  intestine  ;  /.  languet ;  m.  mantle  ;  iii^ — wi'",  muscle  bands ;  n.g.  nerve  ganglion  ;  ft',  oesophagus  ;  ov.  embryo  in 
ovisac  ;  p.br.  peribr.anchial  cavity  ;  p.p.  peripharyngeal  band  ;  st.  stomach  ;  s.gl.  subneural  gland  ;  t.  test ; 
t.'  thickened  test  over  viscera ;  tes.  testis  ;  z.  zona  prffibranchialis. 


The  very  remarkable  Octacnemus  hythius,  described  first  by  Moseley  from  a 
Challenger  specimen,  is  probably  an  abnormal  and  degenerate  form  allied  to  Salpa, 
which  has  migrated  into  deep  water  and  become  fixed,  undergoing  at  the  same  time 
certain  changes  in  body-form  and  in  the  arrangement  of  the  musculature.  The  viscera, 
however,  still  form  a  "nucleus"  as  in  the  tj^icskl  Salpie  (compare  Figs.  16  and  17). 


aljn 


Fig.  17. — Diagram  showing  the  probable  structure  of  Octacnemus.     (From  left  side.) 
ad.    probable    place    of    attachment;     at.    atrial   aperture;     at.m.    membrane  lining  the   peribranchisil   cavity; 
br.  branchial  aperture ;  hr.s.  branchial  sac  :  end.  end'  portions  of  endostyle  ;  i.  intestine ;  m.  mantle ;  n.g.  nerve 
gangUon  ;  a.  oesophagus  ;  m:  ovary  and  testis  ;  p.hr.  peribranchial  cavity  ;  St.  stomach  ;  t.  test. 

The  side  walls  of  the  branchial  sac  in  Octacnemus  have  not  jjecome  aborted,  and  the 
stigmata  have  apparently  closed  up. 

Returning  now  to  the  ancestral  Appendiculariidse  close  to  Ap2)enclicularia  mossi 
{table,  p.  120),  it  is  found  that  in  the  second  great  ancestral  line  diverging  from  this 
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point  the  animals  changed  their  habits  and  became  fixed.  And  just  as  the  tailed  larval 
Ascidian  at  the  present  day  after  a  short  free-swimming  existence  becomes  attached, 
loses  its  locomotory  organ,  and  undergoes  other  changes,  so  the  ancestral  Ascidian  when 
it  settled  down  on  some  object  to  lead  a  stationary  existence,  probably  went  through  a 
similar  but  more  gradual  process  of  degeneration.  The  tail  with  its  contained  notochord 
and  muscles  being  no  longer  necessary,  would  become  rudimentary  and  disappear.  The 
well-developed  sense  organs,  which  were  most  important  to  a  locomotory  organism, 
became  almost  useless  through  the  change  of  life,  and  they  also  were  suppressed,  and,  as 
a  result,  the  nervous  system  which  had  l)een  in  most  intimate  connection  with  the  sense 
organs  underwent  considerable  degeneration.  On  the  other  hand,  the  alimentary  canal, 
and  especially  its  respiratory  portion,  or  branchial  sac,  became  greatly  enlarged  and 
somewhat  more  complicated.  A  w^ell-marked  permanent  test  was  also  produced,  and  the 
atrial  aperture — formed  by  the  union  of  the  two  primitive  laterally-placed  peribranchial 
openings — came  to  lie  on  the  dorsal  surface  of  the  body  not  far  from  the  anterior  end. 
In  this  way  an  ancestral  form  (E.  in  taltle,  p.  120)  was  produced  somewhat  resembling 
many  of  the  Simple  Ascidians,  and  probably  more  like  a  solitary  Clavelina  than  any 
other  existing  form'  (Fig.  18). 

..Br. 


Fig.  is.— Diagram  of  one  of  the  hy|iotlietical  Protoascidiaoea,  showing  what  is  probably  the 
primitive  condition  of  the  Ascidian  Alimentary  Canal. 

a,  anus;  At.  atrial  apertnre  :  Br.  branchial  aperture;  hr.s.  branchial  sac;  i.  intestine;  m.  posterior  end  of  the 
body  by  which  it  is  attached  and  from  which  outgrowths  forming  buds  are  produced ;  cc.  oesophagus  ;  r.  rectum  ; 
St.  stomach. 

Probably  this  form,  or  one  of  its  immediate  ancestors,  acquired  the  power  of  repro- 
ducing  by  gemmation,   so   as    to  form    small,  and  possibly  at  first  only  temporary, 

*  In  1882  (this  Report,  Part  I.  p.  285)  I  placed  Clavelina  close  to  the  ancestral  form  of  the  Ascidire  Simplices. 
Kecently  Van  Beueden  and  Julin  have  come  to  the  same  conclusion  as  the  result  of  their  embryological  investigations, 
and  they  regard  Clavelina  as  the  most  archaic  of  Ascidians  (Arch,  de  Biol,  torn.  vi.  p.  327). 
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colonies.  The  Ijuds  would  be  formed  as  processes  of  the  body-wall  containing  pro- 
longations from  a  blood  sinus  filled  with  undifferentiated  mesodermal  cells  and  having  a 
median  process  probably  continuous  with  the  endoderm  of  the  branchial  sac'  A  slight 
modification  of  this  process  would  result  in  the  formation  of  a  gemmiparous  stolon  witli 
contained  blood  vessels,  and  an  epicardial  partition  such  as  is  now  found  in  the  case  of 
Clavelina  and  Perophora  where  permanent  colonies  are  produced,  while  a  degeneration 
of  the  same  apparatus  for  budding  would  result  in  the  formation  of  rudimentary 
vascular  projections  from  the  body  like  those  which  exist  in  varied  conditions  in  the 
test  of  Ciona,  Corella,  and  other  Ascidiidfe." 

This  ancestral  form  (E.  in  table,  p.  120,  or  p.  150),  which  may  be  called  a  Proto- 
ascidiate,  was  probaljly  slightly  elongated  antero  -  posteriorly,  and  attached  by  the 
posterior  end,  l)ut  not  pedunculated  (Fig.  18).  The  stomach  and  intestine  were  placed 
posteriorly  to  the  branchial  sac,  and  the  terminal  part  of  the  intestine,  on  account  of 
the  anterior  position  of  the  atrial  aperture,  was  Ijent  forwards  so  that  the  alimentary 
canal  as  a  whole  formed  a  narrow  loop. 

From  this  point  (E.)  in  the  table  at  least  three  ancestral  lines  started.  The 
first    leads    wdth    very    little    change    to    Clavelina    (Fig.    19),    where    the    body   is 


S 


Fig.  19. — Colony  of  Clavelina. 

B.  bud;  at,  atrial  aperture  ;  6?'.  branchial  aperture ;  6r.s.  branchial  sac  ;  en.  endostyle  ;  i.  intestine;  m.  mantle; 
n.p.  nerve  glanglion ;  a*,  oesophagus ;  )•.  rectum ;  s.  stolon ;  st.  stomach  ;  t.  test. 

considerably  elongated  and  more  or  less  pedunculated,  while  permanent  colonies  are 
produced — usually  by  means  of  a  ramifying  stolon.  In  Clavelina  j^'^oducta,  Milne- 
Edwards,^  however,  a  more  primitive  condition  is  found,  the  stolon  being  scarcely 
developed,  and  the  buds  being  usually  produced  from  the  posterior  part  of  the  body  of 
the  parent  Ascidian. 


^  See  Van  Benedcn  and  Juliu,  Morph.  A.  Tuniciers,  pp.  289  et  seq. 

-  See  Herdman,  On  the  Evolution  of  the  Blood-vessels  of  the  Teat  in  the  Tunicata,  Nature,  vol.  xxxi.  p.  247,  1885. 

^  il/e'm.  Acad.  Sci.  Paris,  torn,  xviii.  p.  217,  1842. 

(ZOOL.  CHALL.  E.XP. PART  LXXVI.  —  18SS.)  Gggg  17 
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The  second  line,  leading  to  Perophora,  shows  more  modification.     A  stolon  like  that 

of  Clavelina,  but  usually  longer  and  more  regular,  has  been  formed,  and  permanent 

colonies  are  produced.     A  change  has  also  taken  place  in  the  shape  of  the  body  and  in 

the  relations  of  the  alimentary  canal.     The  branchial  sac  has  become  relatively  larger, 

both  antero-posteriorly  and  dorso-ventrally,  the  result  being  that  it  occupies  nearlj-  the 

whole  length  of  the  short  wide  body.     The  stomach  and  intestine,  there  being  very 

little  space  posterior  to  the  branchial  sac,  have  come  to  lie  upon  its  left  side  and  dorsal 

edge,  thus  producing  a  short-bodied  Ascidian  with  no  "  abdomen."     This  shortening  of 

the  antero-posterior  extent  of  the  body  by  the  alimentary  canal  coming  to  lie  alongside 

the  branchial  sac   (Fig.  20),  has  apparently  been  produced  independently  in  several 

distinct  groups  of  the  Tunicata,  viz.,  Perophora,  Ascidia,  Corella,  Botryllus,  and  the 

higher  Simple  Ascidians. 

Br. 
At. 


Fig.  20. — Diagram  sho%ving  a  modification  of  tlie  ancestr.il  Asciilian  by  wliicli  t'ce  boily  is  sliorteneil 
anterO'iiosteriorly  and  the  alimentary  canal  is  placed  alongside  the  brancliial  sac. 

a.  amis;  At.  atrial  aperture;  Br.  branchial  aperture:  h^'.s.  branchial  sac;  i.  intestine;  )n.  posterior  end  of  tlie 
body  by  which  it  is  attached  and  from  whicli  outgrowtlis  forming  buds  are  produced  ;  a.  ffisophagus ;  r.  rectum  ; 
St.  stomach. 

The  third  line,  leading  from  the  Protoascidiates  (E.  in  table,  p.  120),  is  the  very 
important  main  liranch  which  gave  origin  to  the  various  groups  of  Simple  and  Compound 
Ascidians.  The  ancestral  forms  occupying  this  line  are  most  nearly  represented  at  the 
present  day  by  Ecteinascidia,  an  interesting  genus  first  made  known  as  a  result  of  the 
Challenger  investigations,^  and  since  that  studied  by  Sluiter ; "  but  I  am  inclined  to 
believe  that  the  branch  (F.  in  table)  leading  to  most  of  the  groups  of  Compound 
Ascidians  was  given  off  rather  earlier  than  the  twig  leading  to  Ecteinascidia. 

The  small  aberrant  group  of  the  Hypobythinee '  was  probably  formed  as  a  side  liranch 
between  E.  and  F.  (see  table).     Hypohythius  agrees  with  the  ancestral  Clavelinids,  and 

'  Herdman,  this  Keport,  Part  I.  p.  239. 

-  Ueber  einige  oinfache  Asoidiea  v.  d.  Insel  Billiton,  Katuurlcund.  Tijdschr.  v.  Xcdcrl.  Jndii',  DL  xlv.  p.  IGO,  1886. 
*  Moseley,  On  two  new  forms  of  Deep-sea  Ascidians,  Trans.  Linn.  Soc.  Loud.,  ser.  2  (Zool.),  vol.  i.  p.  287,  1877  ; 
and  Herdman,  this  Report,  Part  I.  p.  227. 
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differs  from  the  Ascidiitlai  in  having  no  internal  longitudinal  l)ar.s  in  the  branchial  sue  ; 
while  it  difi'ers  from  all  the  Clavelinidas,  and  agrees  with  all  the  Ascidiida3,  in  not 
reproducing  l)y  gemmation.  It  prol)ably  separated  from  the  main  l^ranch  earlier  than 
Ecteinascidia,  sis  it  has  not  acquired  internal  longitudinal  bars ;  and  it  lost  the 
property  of  gemmation  after  its  origin,  since  that  property  was  found  in  the  ancestral 
forms  occupying  the  main  branch  as  far  along  as  the  position  of  Ecteinascidia. 

Following  now  the  important  branch  given  off  at  F.  (see  table,  p.  120),  which  leads 
to  most  of  the  groups  of  Compound  Ascidiaus,  it  is  found  that  at  an  early  period  two 
main  lines  of  descent  were  formed  (G.  in  table),  the  one  leading  to  the  Pol)'- 
clinidse,  and  the  other,  I  believe,  through  the  Distomidas  to  the  Didemnidse,  the 
Diplosomidse,  Ccelocornuis,  and  finally  to  Pyrosoma.  In  both  of  these  lines,  and  in 
their  common  ancestors  occupying  the  line  from  F.  to  G.,  the  power  of  reproducing 
by  gemmation  was  retained  and  even  increased,  and  the  members  of  the  resulting 
colonies  became  more  closcl}-  united  with  one  another  than  is  the  case  in  the 
Clavelinid?e. 

The  line  which  leads  from  G.  to  the  existing  Polyclinidre  (on  the  right  hand  side  of 
G.  in  the  table,  p.  120)  must  have  Ijeen  occupied  by  a  series  of  forms  in  which  the 
body  became  gradually  more  and  more  elongated  antero-posteriorly,  and  finally  divided 
more  or  less  distinctly  into  three  regions — (1)  an  anterior  part,  the  thorax,  containing 
the  branchial  sac  and  other  organs;  (2)  a  middle  portion,  the  abdomen,  containing  the 
stomach  and  the  intestinal  loop ;  and  (3)  a  posterior  region,  the  post-  abdomen, 
containing  mainly  the  reproductive  organs  and  the  heart  (see  Fig.  21  on  next  page). 

Large  colonies  now  l)ccame  formed,  and  the  Ascidiozooids  (produced  by  gemmation 
from  the  post-abdomen)  composing  the  colony  were  so  closely  placed  that  their  tests 
became  united  to  form  a  continuous  investing  mass.  On  account  of  several  3'oung 
Ascidiozooids  being  usually  produced  from  a  single  older  Ascidiozooid  in  the  colon)',  a 
more  or  less  regular  grouping  into  systems  naturally  took  place,  and  then  the  atrial 
apertures  of  the  various  Ascidiozooids  in  a  system  coalesced  to  form  a  centrally  placed 
common  cloacal  aperture  (Fig.  21,  cl.,  and  Fig.  26,  p.  141).  The  branchial  sac  also 
went  a  gradual  degeneration,  resulting  in  the  complete  disappearance  of  the  system  of 
internal  longitudinal  bars  inherited  from  the  ancestral  forms  at  F. 

The  central  axis  of  the  Polyclinida),  extending  from  G.  to  li.  in  the  table  (p.  120), 
was  composed  of  a  series  of  ancestral  forms  in  wdiicli  these  and  some  other  less 
important  changes  were  gradually  being  affected,  liut  from  this  axis  a  few  short  side 
branches  were  given  off  at  different  periods.  First,  not  very  far  from  G.,  a  line  of 
descent  diverged  leading  to  Pharijngodictyon,  the  most  remarkable  of  the  deep-sea 
Compound  Ascidians '  o]>tained  during  the  Challenger  Expedition.  The  ancestors  of  this 
form  must  have  diverged  from  the  axis  of  the  Polyclinida)  while  internal  longitudinal 

>  This  Report,  Part  11.  p.  152. 
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Fig.  21.— Diagram  of  part  of  a  Compound  Asoidian  colony  belonging  to  the  PolycliniJa 
showing  two  Ascidiozooids  united  to  form  a  system. 


and 


fi.  anus  ;  at.  atrial  .aperture  opening  into  the  common  cloacal  cavity  ;  Br.  branchial  aperture  ;  br.s.  branchial  sac  ; 
rl.  common  cloacal  aperture;  cc.  ectoderm;  en.  endostyle ;  gl.n.  subneural  gland;  h.  heart;  i.  intestine; 
i.gl.  intestinal  gland  ;  /.  languet ;  m.  mantle ;  n.g.  nerve  ganglion  ;  a:,  cesophagus  ;  or.  ovary  ;  p.p.  peripharyngeal 
band;  r.  rectum;  st.  stomach;  t.  test;  tn.  tentacle;  t.r.  testis;  v. up.  vascular  appendage;  f.il.  v.as  deferens. 
The  limits  of  the  thQra.\,  abdomen,  and  post-abdomen  are  shown  by  the  dotted  lines  on  the  left  hand  side. 
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bars  were  still  present  in  the  branchial  sac,  since  these  vessels  are  now  present  in 
Pharyngodictyon.  In  the  side  branch  leading  to  Pharyngodictyon,  however,  a 
remarkable  degeneration  of  the  branchial  sac  took  place,  resulting  in  the  total  suppres- 
sion of  the  system  of  fine  interstigmatic  vessels.  This  particular  change  in  the  structure 
of  the  branchial  sac  appears  to  be  associated  with  the  abyssal  zone,  since  it  has  taken 
place  independently  in  four  distinct  groups  of  deep-sea  Ascidians,  viz.,  Culealus, 
Fungtdus,  Bathyoncus,  and  Pharyngodictyon,  and  has  not  been  found  in  any  shallow- 
water  form. 

The  second  side  lirauch  from  the  Polyclinida),  tliat  leading  to  the  genus 
Tylobranchion,  appears  to  have  left  the  main  axis  just  aliout  the  point  where  the 
internal  longitudinal  bars  in  the  branchial  sac  were  disappearing,  as  Tylobranchion  now 
shows  no  internal  longitudinal  liars,  but  possesses  a  system  of  papillae  which  there  is 
reason  to  believe  are  rudimentary  connecting  ducts,  and  which  sometimes  give  oflF 
projections  resembling  the  rudiments  of  internal  longitudinal  bars  found  attached  to 
the  free  ends  of  the  connecting  ducts  in  some  Simple  Ascidians.' 

The  genus  Atopogaster,  which  may  be  placed  upon  a  third  short  twig  given  off  from 
the  axis  of  the  Polyclinidae,  differs  very  slightly  from  typical  members  of  the  family. 
The  only  modification  of  importance  which  is  found,  is  in  the  structure  of  the  stomach. 
The  wall  of  this  organ  is  thrown  into  a  series  of  more  or  less  distinct  transverse  folds, 
a  condition  never  found  in  the  other  genera  of  the  family. 

The  last  side  branch  from  the  axis  previous  to  H.  is  the  line  leading  to  Polyclinuvi, 
a  form  characterised  by  the  smooth-walled  stomach,  the  twisted  intestine,  and  the 
pedunculated,  laterally-placed  post-abdomen.' 

At  the  point  indicated  by  H.  in  the  tal)le  (p.  120)  the  axis  of  the  Polyclinidae 
divided  into  two  lines  of  descent — the  one  leading  to  a  series  of  genera,  Parascidia, 
MorcheUioidc'S,  Synoicum,  Sidnyum,  and  Morchellium,  in  which  the  stomach  wall  is 
curiously  and  irregularly  thickened ;  and  the  other  to  a  second  series  of  genera, 
Fragariuin,  Circinalium,  Amaroucium,  Aplidium,  and  Psammaplidium,  in  which  the 
stomach  wall  is  thrown  into  longitudinal  folds.  All  these  genera  are  really  very  closely 
allied,  and  some  species  form  connecting  links  between  two  or  more  of  them.^  A  remark- 
able modification  is  found  in  the  branchial  aperture  of  some  of  the  forms  from  both  these 
groups.  As  a  general  rule,  amongst  Compound  Ascidians  the  branchial  aperture  is  six- 
lobed,  but  in  Parascidia  and  MorcheUioides  in  the  one  group,  and  in  Fragariura  and 
Circincdium  in  the  other,  the  branchial  aperture  has  become  eight-lobed.  Psamma- 
plidium is  an  interesting  new  genus  derived  from  the  old  and  well-known  genus 
Aplidium  by  a  modification  of  the  test,  which  has  acquired  the  property  of  taking  up 

J  See  this  Report,  Part  II.  p.  157.    . 

2  See  Giard,  Arch.  d.  Zool.  cxpdr.,  torn.  i.  p.  641 ;  and  von  Drasche,  Die  Synascidien,  etc.,  p.  23,  Wien,  1883. 

"  See  this  Report,  Part  II.  pp.  176  et  seq. 
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and  growing  over  sand  grains  and  other  foreign  bodies  so  that  tliey  become  a  part  of 
the  investing  mass.  In  some  species  of  Psammaplidium  the  colony  looks  simpl}-  like 
a  mass  of  sand  orains. 

Eeturning  now  to  the  point  G.  at  the  origin  of  the  Polyclinidse,  we  find  that  the 
second  line  of  descent  leads  first  of  all  to  the  main  axis  of  the  Distomidce  ;  and  here,  just 
as  in  the  case  of  the  early  Polyclinidse,  a  series  of  changes  mu.st  have  taken  place, 
resulting  in  the  formation  of  large  colonies  in  which  the  Ascidiozooids  were  more  or  less 
comj)letely  embedded  in  a  common  investing  mass  formed  by  the  fusion  of  their  tests. 
The  union  of  the  atrial  apertures  to  form  common  cloacal  cavities  did  not  take  place 
apparently  so  soon  or  so  completely  as  in  the  case  of  the  Polyclinidae,  and  in  many  of 
the  Distomidas  the  atrial  apertures  of  the  Ascidiozooids  are  found  opening  indepeudentlj' 
on  the  exterior  of  the  colony. 

The  line  leading  from  G.  to  the  base  of  the  Distomidaj  gives  off  a  short  side 
branch  upon  which  Diazona  is  found.  This  remarkable  form,'  although  not  upon 
the  main  axis,  is  probalily  the  nearest  genus  now  known  to  the  ancestral  form  at  G. 
which  gave  rise  to  most  of  the  Compound  Ascidians.  Diazona  has  the  Ascidiozooids 
still  partially  independent,  their  posterior  ends  only  being  emliedded  in  the  common 
investing  mass.  This  form  diverged  from  the  main  line  just  before  the  suppression 
t>f  the  internal  longitudinal  bars  took  place,  as  they  are  present  in  Diazona  although 
absent  in  CJiondrostachys,'  the  next  genus  which  left  the  main  axis. 


6r.s. 
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Fig.  22. — Diagrams  of  ColelUi  in  the  Distomidoe. 
A.  sliowa  the  petluncuhated  colony,  nat.  size.  B.  shows  one  of  the  Ascidiiooids  magnified. 

Farther  along  a  side  branch  is  found  which  has  given  rise  to  Oxycoryiiia,  DistapUa, 

'  See  Savigny,  Mdmoires,  pp.  35  and  175 ;  Forbes  and  Goodsir,  Tntns.  Roy.  Soc.  Ediii.,  vol.  xx.  p.  307,  1851 ; 
and  Delia  Valle,  Rend.  d.  R.  Accad.  d.  Sci.  Fu<.  Mat.  ISIapoU,  Auno  xxiii.  p.  23,  18S4. 
2  Maodonald,  Ann.  and  May.  Nal.  Hint.,  ser.  3,  vol.  i.  p.  401,  185^. 
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and  the  various  species  of  Colella  (see  Fig.  22).  Those  are  all  typical  Distomidse,  in 
wliich  the  alimentary  and  reproductive  viscera  form  a  mass,  the  abdomen,  placed 
hchind  the  thorax  or  branchial  region  of  the  body  (Fig.  22,  B.)  As  no  post-abdomen 
is  present,  the  antero-posterior  elongation  has  evidently  not  gone  so  far  as  in  the 
case  of  the  Polvclinidfe,  in  feet  very  little  change  has  taken  place  in  the  arrangement 
(jf  the  viscera  since  the  two  groups  separated  at  G.  In  many  of  the  Distomidaj 
{e.g.  in  the  genera  Distaplia  ^  and  Colella)  the  basal  j^ortiou  of  the  colony,  consisting 
of  test  only,  becomes  greatly  elongated  to  form  a  large  peduncle,  upon  the  summit 
of  which  the  upper  part  of  the  colony  containing  the  Ascidiozooids  is  Ijornc  (see 
Fig.  22,  A.). 

Farther  on  the  main  axis  of  the  Distomidse,  after  giving  off  at  the  point  I.  (table, 
p.  120,  or  p.  150),  a  branch  leading  to  the  Didemnidfe,  the  Diplosomidag,  Ccelocormus, 
and  Pyrosoma,  terminates  in  the  genus  Distoma,  with  its  closely  related  form 
Cystodytes,  as  a  short  side  l^ranch.  Cystodytes  ^  is  distinguished  by  a  modification  of 
the  test,  in  which  large  disk-shaped  calcareous  sjMcules  are  produced  in  such  a  manner 
as  to  form  investing  capsules  around  the  bodies  of  the  Ascidiozooids. 

The  line  leading  onwards  from  I.  (see  table,  p.  150)  was  occupied  1)y  a  series 
of  ancestral  forms,  in  which,  while  the  general  characters  of  the  Distomidaj  were 
preserved,  some  important  changes  were  effected  in  the  test  and  in  the  reproductive 
organs.  The  test  cells  gradually  acquired  the  property  of  producing  spherical  or  stellate 
calcareous  spicules ;  while  the  vas  deferens  assumed  the  spirally  coiled  form  which  is 
so  characteristic  of  the  Didemnidae.  This  ancestral  line  gave  rise  to  two  branches, 
one  (K.  in  tal)le)  leading  with  comparatively  little  change  to  the  Didemnidaj  and  the 
Diplosomidaa  as  tliey  are  now  known,  and  the  other  (L.  in  talile)  producing  the  curiously 
modified  Coelocormus,  and  eventually  Pyrosoma. 

The  ancestral  Didemnidre  forming  the  line  K.  must  have  divided  into  two  series, 
those  leading  to  the  Didemnidt^  proper  and  those  leading  to  the  Diplosomidse.  On 
the  former,  near  the  point  of  division,  may  be  placed  the  side  l)ranch  leading  to 
Euccelhim,  where  the  numljer  of  rows  of  stigmata  in  the  branchial  sac  is  greater 
than  three  or  four,  thus  resembling  most  of  the  ancestral  Distomidai  from  which  the 
Didemnida3  were  derived.  In  the  family  Didemnidaj  the  power  of  producing  calcareous 
spicules  in  the  test  has  reached  its  greatest  development,  and  the  male  reproductive 
organs  have  become  concentrated  to  form  a  single  large  ovate  testis  around  which  the 
vas  deferens  is  coiled  spirally. 

The  genus  Didemnum  is  less  modified  than  Leptoclinum,  and  may  be  represented  by  a 
short  side  l)ranch  from  near  the  ancestral  forms  of  the  family.  In  Leptoclinuin  the  colony 
has  become  greatly  flattened  from  above  downwards  so  as  to  form  in  most  cases  a  mere 
incrusting  film  in  which  the  test  is  usually  densely  crowded  with  calcareous  spicules. 

J  Delia  Valle,  Archiv.  ital.  <l.  Biol,  torn.  i.  p.  19;5,  1881.  -  Von  Draschc,  Die  Synascidien,  p.  18,  Wien,  1883. 
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One  result  of  this  flattening  of  the  colony  in  the  more  modified  LeptocUnids  is  that 
there  being  no  longer  room  for  the  Ascidiozooids  to  lie  with  their  long  axes  at  right  angles 
to  the  upper  surface  of  the  colony,  they  have  become  modified  in  one  of  two  ways.  In  • 
some  cases  they  have  simply  come  to  lie  irregularly  in  the  colony,  being  inclined  at 
various  angles  to  the  surface ;  Init  in  other  cases  an  interesting  change  has  taken  place, 
the  antero-posterior  axis  of  the  thorax  has  remained  vertical,  the  primitive  position, 
but  the  abdomen  has  become  bent  upon  the  thorax  so  as  to  point  dorsally.^  Such  a 
change  in  the  body  of  the  Ascidiozooid  would  doubtless  allow  the  thorax,  and  therefore 
the  l)ranchial  sac,  to  remain  of  large  size,  while  the  colony  was  becoming  gradually 
thinner  and  thinner ;  and  in  some  species  {e.g.  LejJtocUnujn  mosdeyi),  the  flexure  has 
gone  to  such  an  extent  that  the  abdomen  does  not  extend  .behind  the  thorax,  but 
projects  at  right  angles  dorsally  from  its  posterior  end.  Any  further  bending 
after  this  condition  had  been  reached  would  be  useless.  It  may  be  noted  that  this 
modification  produces  an  arrangement  of  the  Ascidiozooid  which  shows  a  superficial 
resemblance  to  that  seen  in  the  Botryllidse  when  the  abdomen  seems  to  lie  alongside 
the  thorax.  The  two  cases  are  really,  however,  entirely  difi"erent,  as  there  has  been  no 
flexure  of  the  body  in  the  Botryllidse,  and  there  is  no  included  test  or  double  fold  of 
mantle  in  the  angle  between  the  thorax  and  the  abdomen,  as  there  is  in  the  case  of 
the  modified  Leptoclinids. 

In  the  ancestral  Diplosomidfe  the  reproductive  organs  have  remained  in  a  more 
primitive  condition  than  in  the  Didemuidse,  and  the  vas  deferens  has  become  straight. 
The  testes  are  usually  two  in  number,  and  are  therefore  in  an  intermediate  condition 
between  the  numerous  spermatic  vesicles  of  the  ancestral  Distomidaj  and  the  single 
large  testis  of  the  Didemnidse.  The  property  of  producing  calcareous  spicules  in  the 
test  has  l^ecome  gradually  lost  in  the  Diplosomidge.  Spicules  are  stiU  found  in  the 
upper  layer  of  the  colony  in  Dvplosomoides,^  but  have  disappeared  in  the  genus 
DiplosomrA.  As  a  result  the  test  has  become  softer  and  more  transparent,  and  the 
system  of  canals  and  cavities  in  connection  with  the  common  cloacal  apertures  has 
become  so  increased  as  to  greatly  reduce  the  amount  of  test  in  the  colony.  Dij^Jo- 
somoides  is  less  modified  than  Diplusoma,  and  may  lie  represented  by  a  side  branch 
from  the  ancestral  DiplosomidaJ. 

The  line  L.  {table,  p.  150),  which  diverged  fi-om  the  common  ancestors  (K.) 
of  the  Didemnidas  and  Diplosomidge,  retained  the  ancestral  condition  of  the  male 
reproductive  organs  found  in  the  Distomida^  along  with  the  partially  coiled  arrange- 
ment of  the  vas  deferens  which  became  emphasised  in  the  Didemnidas.  At  the  same 
time  the  colony  apparently  became  detached,  and  its  upper  surface  sank  in  so  as  to 
produce  an  axial  cavity,  the  lining  of  which  is  really  morphologically  a  part  of  the 

1  See  this  Report,  Part  II.,  pi.  xxxvii.  fig.  10. 

2  This  Report,  Part  II.  p.  309. 
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outer    surface    of   the   colony.      This    produces    the    ancestral    form    from   which   the 
remarkable  Ccelocormus  huxleyi  (see  Fig.  23,  B.)  was  probably  derived. 


B 


Fig.  23. — Diagr.ims  showing  the  rehxtions  between  A.  a  typical  Compound  AsciJian  ;  B.  Ccelocoi-mvs;  C.  Pyrosnma. 
In  all  cases  the  colonics  are  represented  in  longitudinal  section,  and  cl.  indicates  the  opening  of  the 
common  cloacal  cavity. 


Ccelocormus  is  a  most  valuable  transition  form,  between  an  ordinarj-  Compound 
Ascidian  {e.g.,  one  of  the  Distomidje,  Fig.  23,  A.)  and  the  remarkably  modified  Pyrosoma 
(Fig.  23,  C).  It  is  not  attached,  but  is  prol)ably  not  free-swimming.  It  has  a  large  axial 
cavity,  like  that  oi  Pyrosoma,  opening  to  the  exterior  at  one  end  of  the  colony  (see  Fig. 
23,  B.)  ;  l)ut  this  cavity  does  not  receive  the  atrial  apertures  directly  as  it  does  in  the  case 
of  Pyrosoma,  but  by  means  of  atrial  passages  like  those  found  in  many  Compound 
Ascidians  (compare  A.  and  B.  Fig.  23).  There  is  a  single  large  common  cloacial  aperture 
placed  on  a  projection  at  the  lower  end  of  the  axial  cavity,  and  with  this  all  the 
atrial  apertures  of  the  Ascidiozooids  communicate  by  means  of  canals  penetrating  the 
common  test. 

From  an    ancestral  form   allied    to  Ccelocormus   (Fig.   23,  B.),  Pyrosoma   was,   I 

consider,    derived  (see  tal)le,  p.  150),   l)y  slight  changes   in    shape,    resulting  in    the 

formation  of  an  elongated  hollow  cylinder,  and  by  a  modification  in  the  relations  of 

the  Ascidiozooids,  so  that  they  came  to  open  independently  into  the  large  axial  cavity, 

which  is  thus  virtually  converted  into  a  huge  common  cloacal  cavit}-.     Pyrosoma  is 

free-swimming,   and    the   Ascidiozooids    have  acquired   light-producing   organs   placed 

laterally  on  their  anterior  ends.     Uljanin '  considers  that  Pyrosoma  is  related  to  the 

Compound  Ascidians ;  Ijut  he  places  Distcq^lia—whidi  I  regard  as  a  typical  member  of 

the    family    Distomidte,  allied  to  Colclla — as  the  connecting  form.      I    have  already 

shown  -  that  there  is  no  essential  difference  in  process  of  gemmation  and  iu  life  history 

'  Fauna  und  Flora  d.  Golfes  v.  Neapel,  Monogr.  ^.,  Doliolum.  -  See  before,  under  Pymsoma,  p.  24. 

(zooL.  CHALL.  Exr. — r.\RT  Lxxvi. — 1888.)  Gggg  18 
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between  Pyrosoma  and  the  Compound  Ascidians ;  and  Codocormus  certainly  in  the 
condition  of  the  colony  forms  a  link  between  Pyrosoma  and  such  a  genus  as  Distaplia. 
Pyrosoma,  then,  must  be  regarded  as  a  highly  modified  form  derived  from  the  ancestral 
Didemnidse,  and  much  more  closely  allied  to  the  ordinary  Compound  Ascidians,  such  as 
the  Distomidse  and  the  Polyclinidse,  than  to  the  other  pelagic  Tunicates,  such  as  a 
colony  of  Salpas. 

In  order  to  trace  the  evolution  of  the  remainder  of  the  Simple  and  Compound 
Ascidians,*  it  is  necessary  to  return  to  the  ancestral  Ascidians  allied  to  Ecteinascidia 
from  which  the  line  F.  was  derived.  In  these  forms  gemmation  took  place  from  the 
posterior  end  of  the  body,  resulting  in  the  formation  of  small  colonies,  possibly  temporary 
only,  in  which,  however,  the  Ascidiozooids  were  quite  distinct,  and  were  not  embedded 
in  a  common  test.  The  alimentary  canal  extended  behind  the  branchial  sac  posteriorly, 
and  the  heart  and  the  reproductive  organs  were  placed  alongside  the  intestinal  loop. 
The  branchial  sac  was  provided  with  internal  longitudinal  bars,  and  the  tentacles 
were  simple. 

From  this  -point  Ecteinascidia  (see  table,  p.  150)  was  derived,  and  shortly  afterwards 
the  power  of  reproducing  by  gemmation  so  as  to  form  colonies  must  have  been  gradu- 
ally lost,  since  it  is  not  found  in  the  next  group  of  Simple  Ascidians,  the  Ascidiidse. 


Fig.  24.— a.  specimen  of  Ascidia  aspcrsa;  B.  specimen  of  Ciona  iniestinalis,  showing  rudimentary  stolons. 

Probably  the  common  species  Ciona  intcstinalis  is  the  nearest  form  known  to  the 
primitive  Ascidiidse.  It  resembles  Ecteinascidia  in  most  respects,  but  it  is  not 
pedunculated,  and  has  not  the  power  of  reproducing  by  gemmation.  In  many 
specimens  of  Ciona,  however,  processes  of  the  test  containing  blood-vessels  are  found 
attached  to  the  posterior  end  of  the  body  (Fig.  24,  B).  These  closely  resemble  the  stolons 
of  the  Clavelinidae  both  in  appearance  and  in  structure,  and  there  can  be  no  doubt 


'  For  further  particulars  in  regard  to  the  structure  and  relations  of  the  Compound  Ascidians  discussed  above,  see 
Part  II.  of  this  Report. 
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that  they  are  really  rudimentary  stolons,  which  are,  however,  not  capable  of  producing 
buds,  and  are  only  made  use  of  as  adhering  organs/ 

In  most  of  the  other  members  of  the  family  Ascidiidiv),  these  rudimentary  stolons 
either  become  lost  altogether  or  they  acquire  a  new  function,  that  of  aiding  in  respira- 
tion, and  become  converted  into  an  important  system  of  blood-vessels  ramifying 
through  the  test  and  terminating  in  numerous  enlarged  bulbs  in  its  superficial  layer 
(Fig.  25). 


Fia.  25.— Diagram  of  the  vessels  iu  the  test  of  Ascidia  mammillata. 

B.  a  small  part  of  the  system  more  highly  magnified;  a. v.  afferent  vessels;  e.v.  efferent  vessels;  i.k.  terminal 

knobs  ;  (.  sxirface  of  the  test. 


This  is  a  well-marked  instance  of  the  evolution  of  a  system  of  organs  performing  an 
important  function  from  a  structure  having  originally  an  entirely  different  function. 
The  process  has,  I  believe,  been  as  follows  : — The  bud-producing  stolons  of  the  Clave- 
linidse  lost  their  power  of  gemmation  in  the  primitive  Ascidiidte,  and  the  stolons  became 
rudimentary.  In  Cmia  and  some  other  Simple  Ascidiidse  they  were  made  use  of 
as  adhering  organs,  until  they  gradually  came  to  function  slightly  as  respiratory  organs 
by  aiding  in  the  oxygenation  of  the  blood  circulating  in  the  test,  and  were  then  seized 
upon  by  natural  selection  as  useful  organs,  and  evolved  into  the  system  of  vessels  seen 
iu  Ascidia  mammillata  and  other  species.  It  would  be  possil;le  to  form  a  series  of 
preparations  showing  all  the  transition  forms  between  the  bud-producing  stolons  of 
Clavelina  (Fig.  19,  p.  129),  and  the  respiratory  system  of  vessels  in  the  test  oi  Ascidia 
(Fig.  25) ;  and  Ciona  (Fig.  24)  may  be  regarded  as  the  nearest  form  known  to  the 
point  occupied  by  the  ancestors  in  which  the  change  of  function  took  place. 

1  See  Prelim.  Report  on  Chall.  Tun.,  Part  II.,  Proc.  Roy.  Soc.  Edin.,  vol.  x.  p.  719,  1880 ;  and  On  the  Evolution 

of  the  Blood-vessels  of  the  Test  in  the  Tiinicata,  Xaiurc,  vol.  xxxi.  p.  247,  1885. 
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From  the  main  stem  of  the  Simple  Ascidians  (see  table,  p.  150)  close  to  Ciona 
several  lines  are  shown  diverging  to  the  various  groups  of  the  Ascidiidse.  Rhodosoma 
was  derived,  I  consider,  from  Ciona.  It  is  a  remarkable  form,'  in  which  the  test  on  the 
anterior  part  of  the  Ijody  has  been  modified  to  form  a  hood  which  by  muscular  con- 
traction can  be  shut  down  so  as  to  cover  1  loth  the  apertures.  One  species  of  Ciona, 
C.  savignii,  from  Japan,  shows  a  tendency  towards  the  modification  of  the  test  found 
in  its  extreme  condition  in  Rhodosoma. 

Two  important  lines  from  near  Ciona  have  diverged  to  Ascidia  and  its  allies  on  the 
Due  hand,  and  to  Corella  and  its  allies  on  the  other  (see  table,  p.  150).  In  Ciona 
the  stomach  and  intestine  form  a  simple  loop  extending  slightly  beyond  the  l>ranchial 
sac,  and  the  heart  is  a  fusiform  tube  running  antero-posteriorly  alongside  the  stomach. 
In  Corella'-  and  its  allies,  however,  the  branchial  sac  has  extended  posteriorly  so 
as  to  cause  the  alimentary  canal  as  a  whole  to  lie  upon  the  right-hand  side  of  the 
branchial  sac,  the  stomach  being  anterior  to  the  intestine,  and  the  heart  placed  in  front 
oi  the  stomach.  On  the  other  hand,  in  the  branch  leading  to  Ascidia  and  allied 
genera  the  l^ranchial  sac  must  have  extended  downwards  upon  the  right-hand  side  of 
the  liody  so  as  to  throw  the  alimentary  canal  to  the  left,  and  carrying  the  stomach 
with  it,  that  organ  has  come  to  be  placed  behind  the  intestine,  and  the  heart  behind 
the  stomach. 

Pachychlwna  and  Ascidiclla  ami  other  subdivisions  of  Ascidia  may  all  be 
represented  by  short  twigs  springing  from  the  line  leading  from  the  Ciona-like 
ancestor  to  the  typical  Ascidia  (see  table,  p.  150).  Corynascidia,  on  the  other 
hand,  belongs  to  the  Corella  branch;  while  Ahyssascidia"'  is  intermediate  in 
structure  between  Ascidia  and  Corella,  and  is  l)est  represented  by  a  short  liranch 
springing  from  near  the  base  of  the  line  leading  to  Corella,  and  not  far  from  the 
point  occupied  by  the  common  ancestors  of  all  the  groups  of  Ascidiidse.  The  very 
remarkal)le  Chchjosomct*  is  an  extreme  modification  of  a  side  Ijranch  from  near  Corella. 
As  in  the  other  Corellinas,  the  stigmata  in  the  branchial  sac  have  become  curved,  while 
in  tlie  Ascidiinse  they  are  straight ;  Init  unlike  any  other  Ascidiidse,  the  test  has  become 
modified  into  a  set  of  regularly-shaped  horny  plates,  of  which  eight  surround  tlie 
Ijranchial  aperture  and  six  the  atrial.  An  approach  to  this  condition  of  the  test  is  seen 
in  Stijcla  tessellata  and  some  other  species  of  the  Cynthiidfe. 

The  main  stem  of  the  Simple  Ascidians  beyond  the  ancestral  Ascidiidse  leads  to  a 
great  series  of  forms  in  which  the  branchial  sac  is  highly  developed,  and  has  its  surface 
largely   increased  by   being  thrown   into   a  series  of  longitudinal  folds.     Before  this 

'  See  Lacaze-Duthiers,  Ann.  d.  Sci  ISai.,  ser.  o  (Zool.),  torn.  iv.  p.  203,  1865. 
^  See  Herdman,  Notes  on  British  Ascidians,  Jonrn.  Linn.  Soc.  Lorn!.,  Zool.,  vol.  xv.  p.  "274,  1880. 
"  For  further  details  as  to  the  relationships  of  the  genera  of  the  Asoidiidre,  see  this  Report,  Part  I.  p.  285. 
-•Eschricht,  Dan.Kl:  Viil.  Sehk.  Afh.,  \x.  i\  1,  1842;  and  Traustedt,  17(7.  MedJ.  Nat.  For.  Kj^benhani,  1879-80, 
p.  429. 
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clijinge  took  place,  however,  ii  Lrancli  diverged  from  tlic  main  stem,  and  after  consider- 
able modification  gave  rise  to  the  family  of  the  Botryllidaj.  In  this  long  line  of  descent 
(N.  in  table,  p.  1 50)  the  lost  property  of  reproducing  by  gemmation  was  apparently 
regained,  ami  as  a  result  colonies  were  produced  once  more. 

The  Ascidiozo<ii(ls  in  the  ancestral  Botryllidse  became  completely  emljedded  in  a 
(iunnuou  test,  but  they  remained  in  a  short-bodied  condition,  the  alimentarj^  canal 
being  placed  alongside  the  thorax.  The  Ascidiozooids  also,  as  the  result  of  gemma- 
tion, became  arranged  in  systems,  and  in  each  system  all  the  atrial  apertures  have 
come  to  open   into  a  centrally-placed   common  cloacal   cavity    (Fig.    26).      The  test 


Fig.  20.— a  colony  of  BUnillus.     The  AscidiozooiJs  are  arranged  in  eight  systems. 

a.  a  large  system  formed  of  fifteen  Ascidiozooids  ;    b.  a  sm.all  system  formed  of  seven  Ascidiozooids  ;    c  test ; 
d.  cloacal  aperture ;  c.  an  Ascidiozooid  ;  /.  terminal  knobs  of  vessels  ;  'j.  a  fully  expanded  cloacal  aperture. 

is  penetrated  in  all  directions  liy  a  well-developed  system  of  blood-vessels  with 
enlarged  terminal  bulbs  in  the  superficial  layer  of  the  colony,  forming  an  accessory 
organ  of  respiration.^  This  system  is  evidently  the  same  as  that  found  in  the 
test  of  some  of  the  Ascidiidas,  and  has  doubtless  been  inherited  by  the  Botryllida; 
from  their  ancestors  amongst  the  Ascidise  Simplices.  The  branchial  sac  in  the 
Botryllidse  is  well  developed,  and  agrees  with  that  of  the  Simple  Ascidians  from 
the  point  F.  (table,  p.  150)  onwards  in  having  well-developed  internal  longi- 
tudinal bars.  The  reproductive  organs,  finally,  in  the  Botryllidse  are  found  in  a 
condition  which  suggests  the  close  connection  with  the  ancestral  CynthiidtB  shown 
in  the  table. 

One  of  the  new  Compound  Ascidians  discovered  during  the  Challenger  Expedition, 
Sym2)Iegma  viride,  from  Bermuda,  is  a  remarkable  form  which  unites  the  external 
appearance  and  general  arrangement  of  colony  characteristic  of  the  typical  Distomidse, 
with  the  structure  of  branchial  sac  and  dorsal  lamina  found  only  in  the  Botryllidse 
and  the  Simple  Ascidians.  In  the  second  part  of  this  Eeport  (p.  144),  while  pointing 
out  the  resemblance  of  Synvplegma  to  the  Botryllidse,  I  placed  the  genus  provision- 
ally in  the  Distomidse ;  but  I    am  now  inclined  to  regard  it  as  being  probably  the 

'  See  Prov.  Lit.  and  J'hU.  Soc.  Liverpool,  vol.  xxxix.  p.  39,  1885. 
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termination  of  a  side  branch  from  the  ancestral  Botryllidaj  which  has  undergone 
considerable  modification  (see  table,  p.  150). 

Four  generic  groups  are  recognised  amongst  existing  Botryllidse.  Of  these,  two 
(Sarcobotrylloides  and  Polycydus)  form  thick  massive  colonies,  while  the  other  two 
{Botryllus  and  Botrylloides)  form  thin  incrusting  colonies.  In  Polycydus  and 
Botryllus,  again,  the  systems  are  regular  and  stellate  (Fig.  26) ;  while  in  Botrylloides 
and  Sarcohotrylloides  the  systems  form  irregular  linear  or  lirauched  arrangements. 
The  Ascidiozooids  vary  in  structure  according  to  the  shape  of  the  systems.  They 
are  short  and  ovate,  with  the  atrial  aperture  fer  from  the  anterior  end  of  the  body, 
where  the  systems  are  regular  and  stellate ;  while  they  are  longer  and  more  cylindrical, 
with  the  atrial  aperture  placed  close  to  the  branchial,  in  tlie  forms  with  irregular  or 
linear  systems. 

Probably  these  two  opposite  conditions  of  the  systems  and  the  Ascidiozooids  charac- 
terised two  branches  into  which  the  ancestral  Botryllidse  divided  (see  table,  p.  150). 
Both  series  had  the  colony  of  moderate  thickness  ;  but  the  one,  that  leading  to  Botryllus 
and  Polycydus,  had  the  systems  regular  and  the  Ascidiozooids  ovate  ;  while  the  other, 
that  leading  to  Botrylloides  and  Sarcohotrylloides,  had  the  systems  elongated  and  the 
Ascidiozooids  cylindrical.  Probably  the  first  of  these  conditions  was  that  which 
obtained  amongst  the  more  primitive  Botryllidse  (those  occupying  the  Hue  N.  before  its 
division),  since  we  find  at  the  present  day  in  young  colonies  of  Botrylloides  the  systems 
often  commencing  in  stellate  forms  like  those  of  Botryllus,  and  then  gradually 
elongating  and  branching  to  form  the  more  complicated  arrangements  characteristic 
of  Botrylloides. 

The  difference  in  the  structure  of  the  Ascidiozooids  can  readily  be  seen  to  be 
merely  the  result  of  the  shape  of  the  systems.  When  the  system  is  stellate,  each 
Ascidiozooid  forms  one  of  the  rays  of  the  star  (see  Fig.  26,  p.  141),  with  the  branchial 
aperture  placed  at  the  anterior  end,  the  point  farthest  from  the  centre ;  and  as  the 
atrial  apertures  open  into  the  common  cloacal  cavity  in  the  centre  of  the  system, 
they  are  necessarily  placed  far  from  the  anterior  end  of  the  body.  But  when  the 
systems  become  greatly  elongated  and  branched,  it  is  no  longer  possible  for  each 
atrial  aperture  to  reach  the  common  cloacal  cavity,  and  consequently  that  cavity 
becomes  prolonged  into  a  series  of  canals,  which  penetrate  all  parts  of  the  system 
running  between  the  Ascidiozooids.  As  a  result  of  this,  it  Ijeing  no  longer  necessary 
for  the  Ascidiozooid  to  be  stretched  out  in  order  to  reach  the  common  cloaca,  the  body 
comes  to  be  more  vertically  placed,  and  the  atrial  aperture  returns  to  its  ancestral 
position  near  the  anterior  end. 

Each  branch  of  the  Botryllidse  afterwards  divided  into  two  groups  (see  table, 
p.  150),  in  the  first  of  which  the  colony  became  thinner  and  more  of  an  incrusting 
film  {Botryllus  on  the  one  hand,  and  Botrylloides  on  the  other),  while  in  the  second 
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the  colony  became  thicker  and  more  massive  (Polycyclus  in  the  one  group,  and 
Sarcohotrylloides  in  the  other). 

Returning  now  to  the  main  axis  of  the  Simple  Ascidians,  it  is  found  to  acquire 
the  folded  branchial  sac  soon  after  the  separation  of  the  ancestral  Botryllidse, 
and  immediately  after  this,  close  to  the  point  of  division  (M.  in  table)  into 
primitive  Cynthinse  and  primitive  Styelinse,  the  genus  Bathyoncus  was  given 
off  as  a  side  branch.  The  origin  of  this  form  may  either  have  been  (as  shown 
in  table)  from  the  main  axis  before  it  divided,  or  from  the  branch  of  the  Styelinae 
not  far  along  from  the  point  M.  Bathyoncus  ^  is  a  deep-sea  genus,  in  which  the 
branchial  sac  has  undergone  that  remarkable  modification,  already  discussed  (p.  133), 
which  results  in  the  total  suppression  of  the  fine  interstigmatic  vessels.  It  is  closely 
allied  in  other  respects  to  the  primitive  Styelinse,  and  has  simple  tentacles.  This 
peculiar  modification  of  the  branchial  sac  has  not  been  met  with  in  any  of  the  true 
Cynthinse,  but  it  occurs  in  Culcolus  and  Ftingulus  amongst  the  Bolteninse  (see 
table,  Culeolus,  and  Fig.  28,  p.  147). 

In  the  primitive  Styelinse  the  tentacles  remained  simple  as  they  were  in  the 
ancestral  Ascidite  Simplices,  and  the  number  of  folds  in  the  branchial  sac  became 
limited  to  four  on  each  side.  The  genus  Pelonaia,  which  was  formerly  regarded^  as  a 
very  abnormal  Tunicate,  difiering  in  some  important  respects  from  all  other  Ascidians, 
is  now  known  ^  to  be  an  ordinary  Simple  Ascidian,  and  it  was  probably  derived  from  the 
ancestral  Styelinse  (table,  p.  150).  The  folds  in  the  branchial  sac  have  disappeared  in 
Pelonaia,  but  they  are  found  in  a  more  or  less  rudimentary  condition  in  a  number  of 
species  of  the  genera  Styela  ^  and  Polycarpa. 

Throughout  the  sub-family  Styelinse  comparatively  little  modification  has  taken 
place.  The  tentacles  never  become  branched,  and  the  branchial  sac  remains  in  a  simple 
condition,  with  four  folds  on  each  side.  It  is  very  interesting  to  find  that  even  in 
those  Styelinas  where  the  branchial  folds  become  lost  (e.g.  Styela  oblonga),  it  is  still 
possible  to  make  out  indications  of  their  former  presence  by  means  of  the  arrangement 
of  the  internal  longitudinal  bars  and  the  sizes  of  the  meshes  and  stigmata. 

The  reproductive  organs  consist  of  one  or  two  long  convoluted  masses  upon  each  side 
of  the  body  in  typical  species  of  Styela,  and  of  a  large  number  of  small  rounded  masses, 
called  "  polycarps,"  attached  all  over  the  inner  surface  of  the  mantle  in  the  genus 
Polycarpa ;  but  species  are  known  which  form  a  perfect  series  of  gradations  between 
these  two  conditions.^  Probably  both  of  them,  as  well  as  the  form  of  genitalia  found  in 
the  family  Botryllidaa,  are  derived  from  an  ancestral  condition,  which  would  be  found 

1  This  Report,  Part  I.,  p.  1G5.  =  Sec  Forbes  and  Hanley,  IJrit.  JIolI.,  vol.  i.  p.  •!:?. 

3  >['Intosh,  Ann.  and  Mag.  Nat.  Ilist.,  ser.  3,  vol.  six.  p.  -lU,  1»67 ;  and  Traustedt,  Vid.  Medd.  Xat.  For. 
Kjpbcnhavn,  1879-80,  p.  418. 

■•  On  Individual  \'ariation  among  Ascidians,  Proc.  Lit.  Phil.  See.  Lirerpoul,  vol.  xxxvi.  p.  315,  1882. 
=  See  Sluiter,  Naluurkund.  Tijdschr.  v.  Ncdcrl.  India,  Dl.  xlv.  pp.  188  and  228,  1886. 
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on  the  main  stem  of  tlie  Ascidias  Sim^^lices  near  to  the  point  M.  in  the  tabk",  and 
which  consisted  of  one  or  two  hermaphrodite  polycarjjs  attached  to  the  mantle  on  each 
.side  of  the  body.  In  some  of  the  species  of  Polycarpa  the  polycarps,  originally 
hermaphrodite,  have  become  unisexual,  and  the  ovaria  and  spermaria,  as  they  may 
then  Ije  called,  have  assumed  different  characters. 

The  interesting  little  group  of  species  composing  the  family  Polystyelidse,  which  have 
been  variously  regarded  as  Simple  Ascidians  belonging  to  the  Cynthiidae,  and  as  Social 
Ascidians  allied  to  Clavelina,  have  really,  I  believe,  been  derived  from  the  Styelinas,  l>ut 
.should  now  be  regarded  as  Compound  Ascidians,  .since  they  seem  to  reproduce  by 
gemmation  so  as  to  form  colonies  in  which  the  Ascidiozooids  are  embedded  in  a  common 
test.  INIost  of  the  Polystyelidae  have  their  branchial  sacs  folded  longitudinally,  and  they 
.■dl  possess  polycarps  on  the  mantle,  which  are  in  some  cases  unisexual,  consequently 
there  can  be  little  doubt  that  they  are  derived  from  the  immediate  ancestors  of  the 
genus  Polycarpa,  after  the  separation  oi  Styela  (see  table,  p.  150). 

The  new  genus  Chorizocormus,^  obtained  during  the  Challenger  Expedition  at  Eoyal 
Sound,  Kerguelen  Island,  shows  in  a  most  instructive  way  how  the  transition  from  the 
ancestral  Polycarpa  to  the  colonial  Polystyelidse  was  effected.  The  colony  of  Chorizo- 
cormus-  consists  of  a  number  of  small  rounded  and  irregularly-shaped  masses  joined 
liy  a  creeping  and  branching  stolon.  In  some  cases  each  mass  contains  only  one 
Ascidiozooid,  and  then  it  bears  the  closest  po.ssible  resemblance  to  a  Polycarpa,  and 
is,  of  course,  not  embedded  in  any  colonial  test ;  but  in  other  cases  a  number  of 
Ascidiozooids  are  placed  together  in  each  mass,  and  they  are  then  completely  buried  in 
the  test,  so  as  to  form  a  true  colony  ;  and  all  intermediate  forms  between  these  two 
extreme  conditions  are  also  found. 

Chorizocormus,  then,  is  j^rolialily  the  nearest  form  known  to  the  ancestral  Poly- 
styelidae (see  table,  p.  150) ;  while  the  species  of  Thylaciiua,  PolystycJa,  and  Synstycla 
form  a  series  of  gradations  towards  the  complete  colonies  with  a  massive  test  found 
in  the  genus  Gooclsiria  (see  table).  This  genus,"  which  is  found  in  the  Straits  of 
Magellan  growing  to  a  size  of  ujjwards  of  two  feet  in  length,  shows  various  intermediate 
conditions  between  distinct  branchial  folds  like  those  of  the  Styelinse,  and  a  smooth 
branchial  sac  with  no  folds,  like  that  found  in  the  Botryllidge. 

In  the  genera  Thylacium  and  Pohjstyela  the  Ascidiozooids  project  above  the 
general  surface  of  the  colony,  consequently  these  forms  bear  much  the  same 
relation  to  the  other  Polystyelidse  that  the  genus  Diazona  does  to  the  typical 
Distomidse.  Synstyela.  and  Gooclsiria,  the  two  most  highly  evolved  forms  of  the 
famil}-,  have  diverged  in  opposite  directions  (see  table,  p.  150).  In  Synstyela  the 
colony  has  become  thin  and  incrusting,  while  in  Gooclsiria  the  test  is  greatly  enlarged, 

^  See  this  Report,  Part  II.  p.  3-t.5.  -  See  this  Report,  Part  II.,  pi.  xlvi.  fig:.  1. 

^  Cunningham,  Trans.  Linn.  Soc.  Lond.,  vol.  xxvii.  p.  46.'),  1S71 ;  and  this  Report,  Part  II.  p.  327. 
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thus  rendering  the  colony  thick  and  massive.  In  none  of  the  Polystyelidse  have  the 
Ascidiozooids  come  to  be  arranged  in  systems,  and  no  common  cloacal  cavities  have  l)een 
formed, — the  atrial  apertures  of  all  the  Ascidiozooids  open  independently  on  the  exterior 
of  the  colony.  In  this  respect  the  colony  is  in  the  same  stage  of  differentiation  as  that 
reached  by  most  Distomida^  while  the  other  groups  of  Compound  Ascidians  {e.g. 
Botryllidse,  Polyclinidse,  Didemnidse)  have  advanced  a  stage  farther  by  the  formation 
of  systems  with  common  cloacal  cavities  (see  Fig.  26,  p.  141). 

It  is  possible  that  the  family  Botryllidse  may  be  more  closely  allied  to  the 
Polj^styelida)  than  I  have  shov/n  in  the  table.  The  line  N.,  in  place  of  springing  from 
the  primitive  Cynthiidse,  may  possibly  have  been  derived  from  the  Polj-styelidse,  near 
the  point  where  Goodsiria  and  Synstyela  diverged.  In  that  case  the  evolution  of  the 
primitive  Botryllidte  would  consist  in  the  gradual  formation  of  systems  in  the  colony, 
and  the  complete  disappearance  of  all  traces  of  folds  in  the  branchial  sac. 

The  primitive  Cyntliiidse  at  the  point  M.  (table,  p.  150),  after  the  separation 
of  Bathyoncus  and  the  ancestral  Styelinse,  must  have  acquired  compound  or  branched 
tentacles,  as  they  were  the  common  ancestors  of  the  Cynthinse,  the  Bolteninse,  and  the 
Molgulidfe.  At  the  same  time,  the  folds  in  the  branchial  sac  became  more  marked  and 
increased  in  number.  At  or  aljout  the  point  0.  in  the  table  the  important  line  of 
descent  leading  to  the  family  ]\Iolgulidje  probably  diverged,  while  the  main  branch 
was  continued  onwards  to  form  the  Cynthinse. 

In  the  ancestral  JMolgulidse  the  branchial  sac  became  still  more  complicated  by  the 
curving  of  the  stigmata  and  the  fine  interstigmatic  vessels  so  as  to  produce  a  series  of 
more  or  less  perfect  spirals.  The  folds  in  the  branchial  sac  remained  of  large  size,  and 
the  compound  tentacles  became  greatly  branched.  At  the  same  time  the  test  liecame 
prolonged  into  a  number  of  branched  hair-like  processes,  containing  blood-vessels,  and 
probably  corresponding  to  the  stolons  of  the  Clavelinidse.  These  processes  have  the 
power  of  taking  up  and  attaching  sand  grains  to  their  surfaces  so  as  to  form  a  sandy 
investment  all  over  the  body. 

The  remarkable  genus  Evgyra  was  derived  from  these  ancestral  Molgulidse  (see 
table,  p.  150),  and  has  undergone  modification  and  a  slight  degeneration.  The  stigmata 
have  become  more  completely  spirally  coiled  than  in  any  other  Molgulid,  but  the 
folds  in  the  branchial  sac  have  completely  disappeared,  while  the  internal  longitudinal 
bars  have  been  widened  and  flattened  to  form  ribbon-like  bands. 

Amongst  the  species  of  the  more  t}^)ical  Molgulidse^  a  considerable  amount  of 
differentiation  has  taken  place.  In  some  forms  (e.g.  Ascopera,  and  some  species  of 
Molgula)  the  sandy  investment  and  the  hair-like  processes  of  the  test  have  been  lost, 
while  in  others  the  body  has  become  pedunculated.  In  some  cases  (e.g.  Molgula 
carpenteri)   the  stigmata  are  not  curved,  and  closely  resemble  those  of  the  family 

^  See  H.  de  Lacaze-Duthiers,  Arch.  d.  Zool.  exper.,  torn,  iii.,  1874,  and  torn,  vi.,  1879. 
(ZOOL.  CHAIX.  EXP. — PART  LXXVL — 1888.)  Gggg  19 
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Cynthiidae.  I  am  inclined  to  regard  these  as  typical  Molgulidte  which  have  reverted  to 
the  ancestral  form  of  branchial  sac,  rather  than  as  forms  derived  immediately  from  the 
common  ancestors  of  IMolgulidse  and  C3-ntliiid8e  at  or  near  the  point  0.,  because  they 
exhibit  in  all  their  other  organs  highly  differentiated  Molgulid  characters.' 

The  ancestral  Cynthiidse  after  the  separation  of  the  primitive  Molgulidje  (0.  in 
table,  p.  150)  were  continued  onwards  with  little  change  to  the  Cynthinae  (the  genera 
Cyntliia  and  Microcosmus)  of  the  present  day.  The  remaining  sub-family,  the 
Bolteninse,  must  be  placed  on  a  side  branch  which  diverged  from  the  early  Cynthin?e. 
In  this  ancestral  line  a  jjart  of  the  test  became  enlarged  and  prolonged  to  form  a  well- 
marked  peduncle  (Fig.  27),  thus  leading  to  the  genus  Boltenia,  while  Cidcolus  a,nd 
Fungulus  are  degenerate  deep-sea  forms  characterised  by  that  peculiar  modification  of 
the  l)ranchial  sac  (see  Fig.  28)  found  in  the  more  primitive  Bathyoncus,  and  in  Pharyn- 


FiG.  27. — Cvkolus  v:tirUUi. 


godictyon  in  the  Polyclinidaj.      In  CvJeoh'S,  however,  curious  calcareous  spicules  are 
found  strengthening  the  vessels  of  the  branchial  sac  (Fig.  28,  $]:>.). 

'  See  tliis  Report,  Part  If.  Appendix  A.,  p.  402. 
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Thenumhor  of  lol)Cs  surroumling  the  liraiicliial  and  atrial  apertures  is  of  cousidcrable 
importance  in  classifying  the  Tunicata,  but  it  is  by  no  means  obvious  what  it  is  that 


Fig.  2S.— Part  of  the  branchial  sac  of  Ciileolm  wyvillii. 
i.l.  internal  lougitujinal  bars ;  mh.  mesh;  ti:  transverse  vessels;  sjj.  spicules. 


determines  the  exact  number  of  lobes,  and  why  the  number  should  become  (-hanged  in 
(jertain  groups. 

In  the  Appendiculariidse,  and  probably  in  the  Prototunicata,  the  Protothaliacea, 
and  the  Protoascidiacea,  the  apertures  were  simply  rounded  or  slightly  liilabiate.  In 
Doliolum  they  have  become  ten  or  twelve-Ioljed.  in  the  Balpidse  and  in  Octacnemus  they 
are  circular  or  bilabiate  ;  finally,  in  Clavelina,  Perophora,  and  Ilijpohytliius,  all  simple 
forms  closely  allied  to  the  ancestral  Protoascidiate  occupying  the  point  E.  (table,  p.  150), 
the  apertures  are  simply  rounded.  In  Ecteinascidia,  however,  a  slight  lobing  of  the 
apertures  has  commenced.  In  some  cases  it  is  not  visible,  in  others  six  indistinct  lobes 
around  the  atrial  aperture,  and  seven  or  eight  around  the  branchial  aperture,  can  be 
made  out. 

In  the  great  majority  of  the  Compound  Ascidians  derived  from  the  branch  F.  (table, 
p.  150)  the  branchial  aperture  is  provided  with  six  well-marked  lobes,  while  the  atrial  may 
be-six-lobed,  or  Ijilabiate,  or  simply  rounded,  or,  finally,  may  be  provided  with  a  single 
very  large  anteriorly  placed  lobe  known  as  the  atrial  languet.  In  one  group  of  the 
Polyclinidse,  however,  consisting  of  the  genera  Parasridia,  Fragarinm,  CircinaUvm, 
and  Morchellioides,  the  branchial  aperture  is  very  distinctly  eight-lol)ed.  In  the 
remarkable  Ccelocormus,  again,  the  branchial  apertures  are  five-lobed. 

In  nearly  all  the  Ascidiidae  amongst    Simple   Ascidians   the   arrangement  of  the 
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apertures  which  was  seen  obscurely  in  Ecteinascidia  is  very  well  marked :  they  have 
eight  lobes  around  the  branchial  aperture  and  six  around  the  atrial.  In  Chelyosoma, 
however,  the  branchial  aperture  is  six-lobed,  and  in  Abyssascidia  the  number  has 
become  greatly  increased.  In  A  hyssascidia  loyvlllii  there  are  twelve  or  fourteen  branchial 
and  nine  atrial.  The  Botryllidae,  like  most  other  Compound  Ascidians,  have  six-lobed 
branchial  apertures.  The  ancestral  Simple  Ascidians  in  the  neighbourhood  of  the  point 
M.  (table,  p.  150)  pro1)ably  acquired  four-lobed  or  cross  slit  apertures,  since  it  is  the 
general  rule  both  in  the  Styeliuje  and  the  Cynthinaj  that  both  branchial  and  atrial 
apertures  should  have  four  lobes.  The  Polystyelidse,  like  the  Styelinse  from  which 
they  are  derived,  have  both  apertures  four-lobed  or  quadrangular. 

In  both  the  side  branches  which  arose  from  the  ancestral  Cynthinse  modification 
has  taken  place.  In  the  Molgulidse  the  branchial  aperture  has  became  six-lobed 
while  the  atrial  has  remained  unchanged  {i.e.  has  four  lobes).  In  the  Bolteninse, 
finally,  Boltenia  has  both  apertures  four-lobed,  while  Culeolus  and  Fungulus  have  the 
branchial  aperture  triangular  and  the  atrial  bilabiate. 

From  the  distinctness  of  the  lobes  and  the  constancy  of  their  number  in  most 
groups,  there  can  be  no  doubt  that  the  number  of  lobes  around  the  apertures  is  of 
some  importance  to  the  Ascidian,  and  yet  it  is  not  easy  to  say  what  difference  it 
makes  whether  there  are  six  loljes  or  eight  around  the  branchial  aperture ;  and 
although  it  may  possibly  Ije  an  instance  of  correlation, — the  lobes  varying  in  accord- 
ance with  the  condition  of  some  other  part  of  the  body, — still  there  is  no  known  organ 
in  the  Ascidian  which  will  account  for  all  the  variations.  I  have  sometimes  thought 
that  the  structure  of  the  branchial  sac  might  be  the  cause  of  the  number  of  lobes  in 
some  cases  ;  for  example,  in  the  Styelinse,  where  the  branchial  and  atrial  apertures  are 
always  four-lobed,  the  branchial  sac  has  always  four  folds  upon  each  side  ;  then,  again, 
in  the  Botryllidae,  where  there  are  six  lobes  around  the  branchial  aperture,  there  are 
always  three  well-marked  internal  longitudinal  bars  upon  each  side  of  the  branchial  sac. 
But,  on  the  other  hand,  in  many  cases  there  appears  to  l^e  no  connection  between  the 
structure  of  the  branchial  sac  and  the  number  of  folds.  Perhaps  the  most  "unaccountable 
case  is  that  of  the  genera  of  Polyclinidoe  derived  from  the  ancestral  form  occupying  the 
point  H.  (table,  p.  150).  In  this  little  group,  most  closely  related  genera  such  as 
Sidnyum,  Fragarium,  MorchclUum,  and  Morchellioides  are  found,  some  with  six-lobed 
liranchial  apertures  and  others  with  eight  lobes,  while  their  branchial  sacs  and  most  of 
the  other  organs  of  the  body  are  almost  indistinguishable  from  one  another. 

Uljanin  in  his  sketch  of  the  phylogeny  of  the  Tunicata^  shows  the  Appendiculariidae 
giving  rise  to  the  Simple  Ascidians,  from  which  three  lines  then  diverge,  one  to  Salpa, 
the  second  to  Doliolum  through  Anchinia,  and  the  third  to  the  Compound  Ascidians, 
1  Fauna  imd  Flora  des  Golfes  von  Neapel.,  Monogr.  x.  Doliolum,  p.  123,  1884. 
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from  wliicli  he  derives  (1)  Pyrosoma  through  DistapUa,  (2)  the  BotrylHchx!,  and  (3) 
the  Social  Ascidians  through  the  Diplosomidaj  aud  the  Didemuidse. 

There  are  several  points  in  that  scheme  which  I  cannot  agree  with.  It  seems  to  me 
that  the  passage  from  Appendicularia  mossi  through  Anchinia  rubra  to  Doliolum,  and 
through  the  ancestral  Doliolidge  to  Salpa,  is  so  natural  and  simple  that  it  l)ecomes  very 
improbable  that  the  Thaliacea  have  ever  been  fixed  forms.  It  is  extremely  unlikely 
that  they  are,  as  Uljanin  supposes,  a  group  of  Simple  Ascidians,  which  after  Ijeing 
fixed  betook  themselves  again  to  a  free-swimming  mode  of  life  aud  underwent  great 
modification. 

I  think  it  is  more  probable  that  the  Simple  and  the  Compound  Ascidians 
were  l:)oth  derived  from  a  common  ancestor,  than  that  the  Compound  were  evolved 
from  the  Simple ;  and  I  object  strongly  to  Uljanin's  view,  that  the  Social  Ascidians 
are  a  group  derived  from  the  Compound  forms  and  having  no  close  connection 
with  the  Simple  Ascidians.  This  is  opposed  to  all  we  know  as  to  the  very  close 
relationship  *  between  the  Clavelinidse  and  the  Ascidiidse.  There  can,  I  think,  be  no 
doubt  after  the  examination  of  such  a  series  of  forms  as  Diazona,  Clavelina, 
Ectehiascidia,  and  Ciona,  that  the  Social  Ascidians  (Clavelinidse)  are  intermediate 
between  the  least  modified  of  the  Simple  Ascidians  aud  the  least  modified  of  the 
Compound  Ascidians,  and  ought  therefore  to  be  regarded  as  closely  allied  to  the 
ancestral  form  from  which  both  Simple  and  Compound  Ascidians  were  derived  (see  E. 
in  table,  p.  150). 

Finally,  I  may  point  out  the  two  most  important  conclusions  at  which  I  have  arrived, 
as  the  result  of  this  investigation  into  the  Phylogeuy  of  the  Tunicata  : — 

1st,  Pyrosoma,  although  now  a  pelagic  free-swimming  organism,  was  derived  from  the 
fixed  Compound  Ascidians.  The  discovery  of  Coslocormics  huxleyi  shows  the  relationship 
between  Pyrosoma  and  the  primitive  Didemuida3,  and  the  latter  were  derived  from  the 
primitive  Distomidse ;  consec^uently  Pyrosoma  is  directly  related  to  the  most  typical  of 
the  Compound  Ascidians. 

2ud,  The  Ascidi^e  Compositse  or  Synascidia;  are  polyphyletic,  having  Ijeen  derived 
from  the  Simple  Ascidians  or  their  ancestors  at  three  distinct  points.  The  result  of 
this  is  that  the  Compound  Ascidians  form  three  groups  (see  table,  p.  150), — (l)  the 
Polystyelidas,  (2)  the  Botryllidas,  and  (3)  the  remainder,  which  are  more  nearly  related 
to  particular  groups  of  Simple  Ascidians  than  they  are  to  one  another. 

1  See  this  Report,  P;irt  I.  pp.  237  ct  scq.;  and  Sluiter,  Natuurkutul.  Tijilschi:  v.  Ncdcrt.  Indoj,  Dl.  xlv.  p.  100, 
1886. 
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GRAPHIC    HEPIIESENTATION    OF    THE    PHYLOGENY    OP   THE   TUXICATA. 


The  annexed  sclieme  shuws  diagrammatically  the  probable  pliylogcny  of  the  Tunicata.  Tliis  group  of 
animals  is  represented  as  being  derived  from  the  Protochordata  (in  the  top  left-hand  corner  of  the  page)  at 
the  point  A.,  a  little  way  below  the  position  of  Ar.iphioxus.  It  liranchos  out  into  a  series  of  lines  having  a 
tree-like  form,  and  representing  the  various  ancestral  and  existing  groups  of  Tunicata.  The  names  at  the 
ends  of  the  lines  stand  for  genera  or  small  groups  of  genera.  A  few  of  the  less  important  genera  have  been 
omitted.  The  letters  A.  B.  .  .  .  0.  represent  hypothetical  ancestral  forms  of  importance  which  can 
be  partially  reconstructed  from  our  knowledge  of  existing  forms.  In  most  cases  they  are  placed  at  points 
wliere  two  or  more  lines  of  descent  diverged  from  one  another. 

In  this  Phylogenetic  Table  all  existing  forms  are  represented  as  being  at  the  endu  of  brandies  or  twigs. 
In  no  case  has  the  line  representing  the  evolution  of  one  group  been  allowed  to  pass  through  another  group. 
Finally,  the  whole  figure  may  be  regarded  as  a  graphic  representation  of  the  present  state  of  our  knowledge 
as  to  the  affinities  of  the  various  groups  of  the  Tunicata. 
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DESCRIPTION  OF  TWO  NEW  SPECIES  OF  SIMPLE  ASCIDIANS. 

The  two  specimens  described  below  wei'e  sent  tii  me  after  tlie  pulilication  of  the 
second  part  of  this  Report.  They  Ijoth  represent  new  species,  and  are  referal^le,  one  to  the 
genus  Ahyssascidia  in  the  family  Ascidiidse,  and  the  other  to  the  genus  Styela  in  the 
family  Cynthiidse.     They  were  found  in  the  Southern  Ocean. 

Ahyssascidia  vasculosa,  n.  sp.  (PI.  XL  figs.  1-6.) 

External  Appearance. — The  l^ody  is  of  an  elongated  ovate  shape,  with  the  anterior 
end  narrower  than  the  posterior.  It  is  somewhat  flattened  dorso-ventrally,  and  was 
probably  attached  by  a  small  part  of  the  ventral  edge.  The  apertures  are  placed  far 
apart.  The  branchial  is  anterior  and  terminal.  It  is  wide  and  is  distinctly  eight-lobed. 
The  six-lobed  atrial  is  nearly  three-fourths  of  the  way  back.  It  is  smaller  than  the 
branchial,  and  is  placed  on  a  well-marked  tubular  projection  which  is  directed  posteriorly. 
The  surface  is  perfectly  smooth.     The  colour  is  a  clear  transparent  grey. 

Length,  3  cm.  ;  greatest  breadth,  1"5  cm. 

The  Test  is  thin  and  easily  torn.  It  is  smooth  and  glistening,  and  is  perfectly 
transparent.  It  is  richly  provided  with  vessels  which  enter  near  the  posterior  end  of 
the  ventral  edge  and  branch  through  all  parts. 

The  Mantle  is  not  strono;.  Its  musculature  is  confined  to  the  right  side,  where  it 
forms  a  close  but  irregular  network.  The  muscle  bands  are  very  numerous,  but  are 
not  strong. 

Tlie  Branchial  Sac  is  very  delicate.  The  transverse  vessels  are  all  of  the  same  size. 
The  internal  longitudinal  bars  are  very  narrow.  They  are  joined  to  the  transverse 
vessels  by  large  triangular  flap-like  connecting  ducts.  The  papillse  at  the  angles  of  the 
meshes  are  large  and  of  irregular  shape.  The  stigmata  are  large,  and  the  fine  longitudinal 
vessels  are  relatively  very  narrow.     There  are  about  four  stigmata  in  a  mesh. 

TJie  Doi-sal  Lamina  is  a  narrow  membrane  with  a  deeply  cut  edge.  Every  fourth 
projection  is  larger  than  the  rest,  and  is  continued  across  the  membrane  so  as  to  look 
like  a  languet  joined  to  its  fellows  l)y  a  serrated  web. 

The  Tentacles  are  very  numerous  and  extraordinarily  long.  They  arc  of  two  sizes 
placed  alternately. 
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The  Do7'sal  Tubercle  is  in  the  form  of  a  transversely  flattened  band  crossing  the 
anterior  end  of  a  deep  triangular  peritul)ercular  area. 

The  Alimentary  Canal  is  placed  on  the  left  side  of  the  body  in  its  posterior  half 
Tlie  oesophagus  is  long,  the  stomach  small,  and  the  intestine  relatively  short.  The 
oesophagus  is  anterior  to  the  intestine,  and  the  whole  canal  forms  a  loop  open  dorsally. 

Tlie  Reproductive  Organs  form  a  globular  mass  placed  on  the  dorsal  edge  of  the 
stomach  and  filling  up  the  loop  between  the  cesophagus  and  the  intestine. 

Xom%.— March  3,  1874;  Station  157;  lat.  53°  55'  0"  S.,  long.  108°  35'  0"  E  ; 
depth,  1950  fathoms;  bottom,  Diatom  ooze;  surf.  temp.  37°"2,  bottom  temp.  32°*1. 

This  is  an  important  species  which  appears  to  be  more  nearly  allied  to  Ahyssascidia 
than  to  any  other  genus  of  the  Ascidiidce  ;  and  although  it  does  not  conform  with  all  the 
characters  of  that  genus  as  given  in  the  first  part  of  this  Eeport  (p.  193),  I  have  con- 
sidered it  better  to  place  it  here  in  the  meantime,  than  to  form  a  new  genus  intermediate 
between  Ahyssascidia  and  Ascidia  for  its  reception. 

In  external  appearance  (PL  XL  fig.  1)  it  is  like  an  Ascidia.  It  has  an  eight-lobed 
branchial  and  a  six-lobed  atrial  aperture,  and  the  latter  is  placed  upon  a  posteriorly 
directed  siphon  like  that  of  Ascidia  plebeia,  Alder.  The  vessels  in  the  test  are  very 
numerous,  and  form  a  conspicuous  feature  (PI.  XL  fig.  1)  as  they  are  distinctly  seen 
through  the  transparent  test. 

The  body  inside  the  test  is  greatly  contracted,  so  as  to  appear  only  about  three- 
quarters  of  the  size  necessary  to  fill  its  cavity  (PI.  XL  fig.  2).  The  short  wide  branchial 
siphon  and  the  long  narrow  atrial  are  readily  seen.  The  viscera  are  placed  upon  the 
left  side  of  the  body,  and  the  mantle  on  that  side  has  no  muscle  liands.  The  long 
tentacles  are  seen  projecting  freely  out  of  the  branchial  aperture  (PI.  XL  fig.  2). 

The  branchial  sac  has  a  very  loose  and  fragile  appearance,  the  reason  being  that  all  the 
vessels  are  very  narrow  and  the  spaces  between  them  large.  The  internal  longitudinal 
bars  are  especially  thin,  but  bear  very  large  papillae  (PI.  XL  fig.  4),  and  are  united  to  the 
transverse  vessels  by  large  membranous  flaps.  The  general  appearance  of  this  branchial 
sac  recalls  that  oi  Ahyssascidia  ivyvillii. 

'-  The  dorsal  lamina  is  evidently  formed  of  a  series  of  languets  (PI.  XL  fig.  5)  which 
have  been  united  by  a  membrane.  In  Ahyssascidia  ivyvillii^  there  are  short  languets. 
The  closely  placed  tentacles  (PI.  XL  fig.  3)  are  remarkable  for  their  great  length, 
stretching  easily  for  half  their  extent  outside  the  branchial  aperture.  The  smaller 
tentacles  are  exceedingly  narrow.  The  conditions  of  the  dorsal  tubercle  and  peri- 
tubercular  area  are  seen  in  PI.  XL  fig.  3.  Probably  the  dorsal  tubercle  in  Ahyssascidia 
ivyvillii  is  in  much  the  same  condition.     The  nerve  ganglion  is  long  and  narrow. 

The  oesophagus  commences  about  half-way  down  the  dorsal  edge  of  the  branchial 
1  See  tliis  Report,  Part  I.  p.  19J.  pi  xxvii.  fig.  11. 
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sac,  and  runs  vcntrally  in  an  undulating  course  (PL  XI.  fig.  2)  to  open  into  the 
anterior  end  of  the  stomaeli.  The  intestine,  on  emerging  from  the  posterior  end 
of  the  stomach,  runs  dorsally  and  posteriorly,  also  in  an  undulating  course,  to 
terminate  near  the  posterior  end  of  the  body.  The  duct  from  the  reproductive  organs 
runs  near  the  oesophagus  to  open  into  the  peribranchial  cavity  close  to  the  base  of  the 
atrial  siphon.  The  arrangement  of  the  viscera  agrees  with  that  oi  Abyssascidia  ivyvillii 
except  that  in  that  species  they  were  placed  upon  the  right  side  of  the  branchial  sac. 
The  arrangement  of  the  alimentary  canal,  the  relative  positions  of  oesophagus  and 
intestine,  and  the  relations  to  the  reproductive  mass,  are  the  same  in  the  two  eases. 

The  chief  points  in  which  the  present  species  does  not  agree  with  the  genus 
Ahyssascidia  as  defined  in  the  first  part  of  this  Report,  are  the  number  of  lobes  around 
the  branchial  and  atrial  apertures,  and  the  relations  of  the  branchial  sac  and  viscera. 
This  is  a  right-handed  species,  while  Ahyssascidia  ivyvillii  is  a  left-handed  species  ;  but 
as  both  are  represented  by  single  specimens  only,  too  much  stress  must  not  be  put  upon 
this  difierence,  as  one  of  them  may  possibly  be  a  reversed  individual.  Left-handed 
specimens  of  Asoidia  are  sometimes  found.  Consequently  I  shall  not  modify  the 
characters  of  Ahyssascidia  yet.  Some  other  specimens  may  be  found  which  will  enable 
us  to  decide  which  condition  is  the  normal  one  in  the  genus,  and  whether  or  not  the 
present  species  belongs  to  Ahyssascidia,  or  requires  to  be  separated  as  the  type  of  a 
new  genus. 

Styela  sericata,  u,  sp,  (PI.  XL  figs,  14-16), 

External  Appearance. — The  body  is  of  an  elongated  ellipsoidal  form,  with  the 
anterior  end  slightly  narrower  than  the  posterior,  and  with  the  sides  nearly  equally 
convex.  The  body  is  apparently  not  attached.  The  apertures  are  sessile,  fourdobed, 
and  placed  far  apart.  The  branchial  is  anterior  and  terminal,  while  the  atrial  is 
placed  on  the  dorsal  surface  fully  three^fourths  of  the  way  to  the  posterior  end  of 
the  body.  The  surface  of  the  test  is  even,  Init  is  covered  with  long  delicate  silky 
processes  which  form  a  hairy  investment,  to  which  a  few  sand  grains  adhere.  The 
colour  is  yellowish  grey. 

Length  nearly  3  cm.  ;  breadth,  at  middle  of  body,  1  '3  em, 

T/ie  Test  is  thin  but  tough  and  leathery.  Its  inner  surface  is  smooth  and  of  a 
whitish  colour.  The  outer  surface  is  minutely  roughened,  and  is  covered  with  delicate 
hair-like  processes  of  various  lengths. 

The  Mantle  is  thin  and  adheres  closely  to  the  test.  The  musculature  is  delicate 
but  close.     The  muscle  bundles  run  in  all  directions. 

T7ie  Branchicd  Sac  is  large  and  well  developed.  The  folds  are  slight,  being 
merely  produced  by  the  approximation  of  a  number  of  internal  longitudinal  bars. 
There  are  eight  or  ten  bars  in  such  places.      The  meshes  in  the  opener  parts  of  the 

(ZOOL.  CHALL.  EXP. — PART  LXXVI. 1888.)  Gggg  20 
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sac  are  elongated  vertically,  and  contain  about  three  to  five  stigmata  each.  The 
transverse  vessels  are  of  three  sizes  placed  alternately.  The  stigmata  are  long  and 
narrow,  and  are  placed  with  regularity. 

Tlie  Endostyle  is  wide  and  consiMcuous.     Its  course  is  undulating. 

Tlie  Dorsal  Lamina  is  a  plain  membrane  with  a  very  irregular  margin,  and  with  a 
series  of  indistinct  transverse  ribs. 

The  Tentacles  are  very  numerous.  They  are  of  two  sizes  placed  alternately.  The 
larger  are  very  long  and  are  closely  placed. 

Zoca%.— March  3,  1874;  Station  157;  lat.  53°  55'  0"  S.,  long.  108°  35' 0"  E.  ; 
depth,  1950  fathoms;  bottom.  Diatom  ooze;  surf  temp.  37°'2 ;  bottom  temp.  32°'l. 

This  species  resembles  a  silkworm's  cocoon  in  its  external  appearance.  The  shape 
is  fairly  regular  and  symmetrical  (PI.  XL  fig.  14),  and  the  surface  is  covered  by  a 
close  investment  of  silky  hairs.  The  longest  of  these  are  found  near  the  anterior  and 
posterior  ends  of  the  body,  where  they  project  5  or  6  mm.  from  the  surface  of  the 
test.  Some  of  them,  however,  are  very  short.  These  hair-like  processes  are  usually 
simple,  but  some  of  them  branch  occasionally.  They  are  seen  wdien  highly 
magnified  to  be  finely  roughened  all  over  their  surfaces.  Sand  grains.  Diatoms  and 
fragments  of  Foraminifera  and  Radiolarian  tests  are  attached  to  them  here  and  there. 

The  apei'tures  are  cross-slit,  and  have  slightly  raised  margins  where  no  hairs  are 
present  (PI.  XL  fig.  14).  The  mantle  has  a  number  of  brownish  pigment  cells  scattered 
through  it. 

The  folds  of  the  branchial  sac  are  exactly  like  those  of  Styela  ohlonga  ^  and  some 
other  species  of  the  genus.  The  stigmata  vary  in  length,  as  in  some  cases  they  are 
not  interrupted  by  the  third  or  smallest  order  of  transverse  vessels  (PI.  XL  fig.  15). 
The  internal  longitudinal  bars  are  wide  and  ribbon-like,  and  they  are  rather  irregular 
in  their  course. 

The  condition  of  the  tentacles  is  very  characteristic.  The  two  orders  are  very 
difi"erent  in  size  (PL  XL  fig.  16),  the  smaller  ones  being  very  short  and  dark-coloured; 
while  the  larger  ones  are  of  great  size,  and  are  membranous  and  light-coloured. 

The  alimentary  canal  is  relatively  small.  It  lies  at  the  posterior  end  of  the  body,  on 
the  left  side  of  the  branchial  sac.  The  stomach  has  its  walls  thrown  into  closely-placed 
longitudinal  folds.  The  ovaries  are  two  in  number,  one  on  each  side  of  the  body. 
They  lie  in  the  posterior  half,  and  run  obliquely  forwards  and  ventrally.  Their  anterior 
ends  nearly  touch  the  sides  of  the  endostyle. 

This  species  belongs  to  the  same  section  of  the  genus  as  Styela  ohlonga,  but  difi'ers 
notably  from  that  and  all  other  species  of  Styela  in  the  peculiar  condition  of  the  test 
and  in  the  arranoement  of  the  tentacles. 

1  Sec  this  Report,  Part  I.,  p.  160. 
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DESCRIPTION  OF  THE  DORSAL  TUBERCLE  OF  A  LARGE  SPECIES 
OF  ASCIDIA  FROM  KERGUELEN  ISLAND. 

Amongst  the  Simple  Ascidians  from  Kerguelen  Island  (January  20,  1874 ;  Station 
149d  ;  lat.  49°  28'  0"  S.,  long.  70°  13'  0"  E.  ;  depth,  28  fathoms  ;  bottom,  volcanic  mud; 
surf.  temp.  41°),  I  found  a  fragment,  consisting  of  very  little  more  than  the  test,  of  a 
very  large  specimen  evidently  belonging  to  the  genus  AscicUa.  On  account  of  its  very 
imperfect  condition,  and  of  the  absence  of  almost  the  whole  of  the  body  proper,  it  seemed 
useless  to  attempt  to  refer  this  fragment  to  its  proper  species ;  and  as  there  was  nothing 
unusual  about  the  appearance  of  the  test,  there  was  no  reason  to  describe  it  as  a  new 
species.  Since  the  publication  of  the  first  part  of  this  Report,  however,  on  re-examining 
this  large  specimen  I  found  some  fragments  of  the  mantle  and  branchial  sac  and  other 
organs  attached  to  the  test  in  the  region  of  the  branchial  siphon.  Amongst  these  the 
dorsal  tubercle  attracted  my  attention  as  being  in  a  most  remarkable  condition ;  so  it 
was  cut  out  and  sectionised,  with  the  results  given  below.  I  note  the  condition  of  the 
other  parts  so  far  as  they  could  be  made  out,  so  as  to  aid  in  the  future  identification  of 
the  species.    The  specimen  was  probably  between  nine  inches  and  a  foot  or  so  in  length. 

The  Test  is  thick  and  cartilaginous.     It  is  of  a  yellowish-grey  colour. 

The  Mantle  is  strong  and  muscular. 

TJie  Branchial  Sac  is  thick.  The  transverse  vessels  are  closely  placed,  and  all 
of  the  same  size.  The  internal  longitudinal  bars  are  strong,  and  bear  very  large 
expanded  papillae  at  their  intersections  with  the  transverse  vessels  (PI.  XL  fig.  13). 
The  meshes  are  much  elongated  transversely,  so  as  to  be  five  or  six  times  as  long  as 
they  are  broad.  The  stigmata  are  numerous  and  rather  small.  They  are  arranged 
very  irregularly,  and  there  is  a  certain  amount  of  minute  plication  in  the  wall  of  the 
sac  (PI.  XL  fig.  13). 

Tlie  Branchial  Siphon  is  short,  and  there  is  only  a  very  narrow  zona  prse- 
branchialis. 

The  Tentacles  are  rather  short  and  are  not  numerous.  Their  arrangement  is 
disturbed  in  the  middle  line  dorsally  by  the  enormous  development  of  the  dorsal 
tubercle  (PL  XL  fig  7), 

Tlie  Dorsal  Tubercle  has  the  form  of  a  large  transversely  elongated  sausage-like 
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projection,  occupying  not  only  the  \Yliole  of  the  peritubercular  area,  but  extending  across 
the  prebranchial  zone  and  pushing  the  tentacles  anteriorly  (PI.  XL  fig.  7).  The  anterior 
border  of  the  tubercle  is  straight  and  the  posterior  gently  curved,  while  both  ends  are 
rounded.  The  projection  formed  by  the  tubercle  is  very  considerable,  so  that  in 
transverse  sections  it  forms  roughly  about  three-fourths  of  a  circle  (PI.  XL  fig.  8). 
The  whole  surface  of  this  greatly  enlarged  dorsal  tubercle  is  smooth,  but  has  a  finely 
granular  appearance  and  is  soft  and  spongy  to  the  touch.  No  traces  of  coiled  horns, 
of  apertures,  or  of  any  other  markings  are  visible. 

When  thin  transverse  and  longitudinal  sections  of  the  dorsal  tubercle  are  examined 
under  a  low  power  of  the  microscope  (  x  50  diam.),  it  is  seen  that  the  entire  free  surface 
is  covered  by  columnar  epithelium,  which  is  l^roken  up  by  the  very  numerous  narrow 
apertures  of  ciliated  cavities  leading  into  long  narrow  tubes  embedded  in  the  thickness 
of  the  tubercle  (PI.  XL  fig.  9).  I  have  estimated  that  there  must  be  about  50,000  of 
these  tubes  and  the  same  numljer  of  openings  on  the  surface  of  the  dorsal  tubercle. 
The  tubes  do  not  penetrate  to  the  centre  of  the  mass,  but  form  a  broad  zone,  occupying 
nearly  the  outer  half,  which  is  clearly  visible  both  to  the  naked  eye  (PI.  XL  fig.  8)  and 
in  the  microscopic  specimens  (PI.  XL  fig.  9).  The  rest  of  the  tubercle  is  composed  of  a 
mass  of  connective  tissue  continuous  with  that  of  the  mantle  below,  and  penetrated  by 
a  number  of  blood  sinuses.  Where  this  mass  of  connective  tissue  joins  the  mantle 
proper,  muscle  bands  are  found  cut  in  various  directions  (PL  XL  fig.  9,  m.h),  and  at  one 
side  of  the  section  is  invariably  found  either  one  or  two  large  nerves  (PL  XL  fig.  9,  n.)', 
but  no  nerve  fibrils  were  found  arising  from  these  or  distributed  through  the  outer  part 
of  the  organ. 

Each  opening  on  the  surface  of  the  dorsal  tubercle  leads  into  a  globular  or  ovate 
cavity  (the  iufundibulum,  PL  XL  fig.  10,  inf.),  from  the  opposite  end  of  which  a  long 
more  or  less  cylindrical  tube  leads  down  into  the  connective  tissue.  The  walls  of 
the  infundibulum  are  formed  of  tall  columnar  cells  which  bear  numerous  larcce  cilia. 
At  the  lower  end  of  the  ciliated  infundibulum  there  is  generally  a  marked  constriction 
(see  PL  XL  fig.  10)  separating  ofi"  the  glandular  portion  of  the  tube.  Beyond  the 
constriction  the  wall  of  the  tube  is  formed  of  a  delicate  layer  of  squamous  epithelium, 
inside  which  is  found  a  layer  of  cubical  or  rounded  cells  with  well-marked  nuclei  and 
granular  contents.  In  many  of  the  tubes  the  lumen  is  to  a  great  extent  filled  up  by 
masses  and  strings  of  these  granular  rounded  cells  (PL  XL  figs.  10,  11,  and  12),  and  in 
these  cases  a  delicate  network,  formed  of  small  cells  with  long  much-branched  processes, 
is  found  extending  inwards  from  the  outer  squamous  layer  of  the  wall  of  the  tube,  and 
dividing  the  lumen  into  a  number  of  imperfect  sections  or  crypts  in  which  the  large 
gland  cells  are  packed  (PL  XL  figs.  11  and  12).  The  connective  tissue  between  and 
around  the  infundibula  and  the  tubules  consists  of  a  clear  homogeneous  matrix,  in 
which  are  embedded  numerous  small  rounded  and  fusiform  cells  (PL  XL  fig.  10,  c.i.). 
Irregularly-shaped  blood  sinuses  (hi.  s.)  are  also  present. 
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I  regard  this  organ  as  corresponding  to  the  conjoined  su1)ueural  (or  hj^ophysial) 
gland  and  dorsal  tubercle  of  other  Ascidians.  In  place  of  there  l3eing  a  branched 
tubular  gland  communicating  by  a  single  duct  with  the  single  ciliated  opening  of  the 
dorsal  tubercle,  as  in  most  Ascidians,  or  by  a  number  of  ducts  with  numerous  secondary 
openings  into  the  peribranchial  cavity,  as  in  Ascidia  mammillata,  there  are  in  the 
present  case  a  number  of  simple  tubular  glands  each  of  which  opens  to  the  exterior  Ijy 
its  own  ciliated  iufundibulum. 

Although  this  arrangement  seems  at  first  very  dilferent  from  that  of  a  typical 
Ascidia,  still  there  are  intermediate  forms  known  through  which  a  passage  can  be 
traced.  I  described  in  1882  *  in  the  case  of  Cynthia  irregularis  a  dorsal  tul)ercle 
where  more  than  one  opening  was  present,  and  since  then  Sluiter '  has  described  a 
similar  condition  in  Ascidia  canaliculata  and  in  Styela  cryptocarpa,  while  in  Boltenia 
pachydermatina,  as  several  investigators  have  pointed  out,  the  surface  of  the  large 
dorsal  tubercle  is  broken  up  by  ridges  into  a  number  of  openings.  Then  again  in 
Ascidia  mammillata,  as  described  by  Julin^  and  by  myself,*  in  Ascidia  marioni 
according  to  Eoule,^  and  in  Polycarpa  sulcata  as  shown  by  von  Drasche,*  the  subneural 
gland  has  a  number  of  ducts  wdiich  open  separately  to  the  exterior,'  thus  leading  to  the 
present  case,  where  each  tubule  of  the  gland  has  a  separate  ciliated  opening  on  the 
surface  of  the  dorsal  tubercle. 

Both  on  account  of  the  comparative  simplicity  of  this  last  arrangement,  and 
also  on  account  of  its  proximity  to  and  direct  connection  with  the  free  surface, 
the  condition  described  above  in  this  large  Ascidia  from  Kerguelen  is  probably 
the  nearest  to  the  primitive  condition  of  the  organ ;  and  it  appears  to  indicate 
that  the  subneural  gland  and  dorsal  tubercle  are  derived  from  a  group  of  simple 
tubular  glands  opening  close  together  on  the  dorsal  edge  of  the  anterior  end  of  the 
pharjTix.  Such  an  origin  would  tell  equally  against  the  recently  expressed  view  *  that 
the  dorsal  tubercle  was  originally  an  organ  for  aerating  the  central  nervous  system,  and 
against  the  former  theories  that  it  was  the  duct  of  a  cephalic  renal  organ,  or  a 
buccal  sense-organ,  or  a  combination  of  the  two ; '  but  would  seem  to  support  the 
opinion  of  Roule,'"  that  the  subneural  gland  and  dorsal  tubercle  are  to  be  regarded 
merely  as  a  more  or  less  complicated  mucous  gland  and  its  duct. 

1  This  Report,  Part  I.  p.  141,  pi.  xvi.  fig.  12. 

'  Natuurkund.  Tijdichr.  v.  Nedtrl.  Indie,  Dl.  xlv.  pp.  17i  and  2h),  1S85. 
■■'  Archives  de  Biologie,  torn.  ii.  p.  21-1,  1881. 
*  Joum.  Linn.  Soc.  Land.  (Zool.),  vol.  xvi.  p.  580,  1882. 
■■■  Aim.  Mus.  Hist.  Nat.  Marseille  (Zool.),  torn.  ii.  p.  240,  1884. 
"  Deiil-schr.  d.  k:  Ak-ad.  d.  Wiss.  Wicii,  Bd.  xlviii.  p.  379,  1884. 

'  The  place  of  opening  may  be  the  peribranchial  cavity  (^Ascidia  mammillata),  the  branchial  sac  (^Ascidia  marioni), 
or  the  peritubercular  area  {I'vlycarpa  sulcata). 

'  Lilian  Sheldon,  Quart.  Journ.  Micr.  Sci.,  vol.  xxviiL  p.  131,  1887. 
s  Herdman,  Proc.  Biol.  Soc.  Liccrpuol,  vol.  i.  p.  22,  1887. 
'»  Roule,  op.  cit.,  p.  102, 1884. 
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longicaudata,  54. 
maxima,  53. 
microstoma,  54. 
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EXPLANATION    OF    THE    PLATES. 


All  the  Plates  were  lithographed  by  Mr.  Huth,  Edinburgh,  from  my  pencil  draw- 
ings, with  the  exception  of  figures  1  to  5  on  Plate  X.,  for  which  I  am  indebted  to 
Professor  H.  N.  Moseley. 

The  following  were  the  powers  of  the  microscope  used  by  me  in  making  most  of 
the  drawings  for  the  Plates  (the  abbreviations  are  made  use  of  in  the  explanations 
of  the  figures). 

S.  1  =  Swift's  1  inch  objective,  magnifying  about    50  diameters. 

S.  i=       „       i  „  „  230        „ 

S.  i=       „       i  „  „  330        „ 

Z.  yW  =  Zeiss'  yW  objective  (oil  immersion),  magnifying  about  950  diameters. 


LIST   OF  THE   ABBREVIATIONS. 


a.    . 

Anus. 

ad. . 

Place  of  attacliment. 

np.  . 

Lateral  appendage  of  ganglion. 

at.  . 

Atrial  aperture. 

af.I. 

Lobes  round  atrial  aperture. 

at.m. 

Atrial  muscles. 

hi.  . 

Bladder  cells  in  test. 

hl.«. 

Blood  sinus. 

In:  . 

Branchial  aperture. 

hr.f. 

Longitudinal  folds  in  branchial  sac 

hr.l. 

Lobes  round  brancliial  aperture. 

hr.m. 

Branchial  muscles. 

hi'.a. 

Branchial  sac. 

hr.si. 

Branchial  siphon. 

c.cl. 

Common  cloacal  aperture. 

c.d. 

Connecting  duct. 

c.ep. 

Cubical  epithelium. 

c.gr. 

Ciliated  gi'ooves  on  dorsal  lamina. 

cm. 

.     Masses  of  phosphorescent  cells. 

(zoo 

L.   CHALL.  EXr. PART    LXXVI.  — 1888.) 

e.t.  . 

Connective  tissue. 

d.L. 

Dorsal  lamina. 

d.m. 

Dorsal  muscles. 

d.L. 

Dorsal  tubercle. 

ec.  . 

Ectoderm. 

emb. 

Embryo. 

en.  . 

Endostyle. 

9-    ■ 

Reproductive  organs. 

g.d. 

.     Duct  of  reproductive  organs. 

gl.t. 

Glandular  tubules  of  dorsal  tubercle. 

i.    . 

Intestine. 

i.l.  . 

Internal  longitudinal  bars  of  branchial 

sac. 

inf. 

Infundibula  of  dorsal  tubercle. 

1.'  . 

Languet. 

l.v.  . 

Longitudinal  vessels. 

111.  . 

^Mantle. 

m.h. 

Muscle  bands. 

m^  to  H(^ 

Muscle  bands. 
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n.    .  .  Nerve. 

ii.g.  .  Nerve  ganglion. 

o.    .  .  Ovum. 

oc.  .  .  Sense  organ. 

as.    .  .  (Esophagus. 

op.  .  Q-ptic  (?)  organ. 

ov.  .  .  Ovary. 

jj.    .  .  Papilla  of  branchial  sac. 

p.a.  Peri  tubercular  area. 

p.hr.  .  Peribranchial  cavity. 

jng.  .  Pigment  mass. 

^>.^>.  .  Peripharyngeal  bands. 

ret. .  Network  of  stellate  cells. 

X.     .  .  Stolon. 

sg.  .  ■  Stigmata  of  branchial  sac. 

s.gl.  .  Subneural  gland. 

s.o. .  .  Sense  organ. 


sp.  . 

.     Spines. 

sp.c. 

.     Spherical  gland  cells. 

sph. 

Sphincter  muscle. 

sq.  . 

.     Squamous  epithelium. 

St.    . 

.     Stomaclu 

t     . 

.     Test. 

t.c.  . 

.     Small  cells  in  test. 

t.m. 

Matrix  of  test. 

tn,  tn  . 

.     Large  and  small  tentacles. 

tr,  tr. 

.     Large  and   small  transverse  vessels   of 

branchial  sac. 

t.p.. 

.     Process  of  test. 

tes. . 

.     Testis. 

v.d. 

.     Vas  deferens. 

vise. 

.     The  visceral  mass. 

z.     . 

.     Prebranchial  zone. 

PLATE  I. 


PLATE  I. 


Figs.  1-3.  Pyrosoma  atlanticum. 
Figs.  4-21.  Pyrosoma  giganteum. 


at.  Atrial  aperture. 

cm.  Masses  of  phosphorescent  cells. 

en.  Endostyle. 

i.  Intestine. 

i.l.  Internal  longitudinal  bars. 


m.h.  JIuscle  bands. 

n.rj.  Nerve  ganglion. 

ce.  (£sophagus. 

2>.p.  Peripharyngeal  bands. 

uph.  Sphincter  muscle. 


tn.  Tentacles. 

tn'.  Large  ventral  tentacle. 

t.c.  Test  cells. 

tr.  Tranverse  vessel  of  branchial 
sac. 


Fig. 

Fig. 
Fig. 


1.  Section  of  open  end  of  colony  of  Pyrosoma  atlanticum  from  off  Cape  Verde, 
showing  condition  of  diaphragm  ;  natural  size. 

2.  Circle  of  tentacles  from  Ascidiozooid  of  same  colony  (8.  I). 

3.  Part  of  longitudinal  section  of  same  colony,  showing  atrial  apertures  opening 

into  common  cloacal  cavity  (S.  1). 
Fig.     4.   Section  of  open  end  of  colony  of  Pyrosoma  giganteum  from  off  Cape  Verde, 

showing  condition  of  diaphragm  ;  natural  size. 
Fig.     5.   Part  of  section  through  the  surface  layer  of  test  of  same  (S.  \). 
Fig.     6.  Part  of  section  through  deeper  part  of  test  of  same  (S.  \). 
Fig.     7.  Part  of  branchial  aperture  of  Ascidiozooid  of  same  (S.  \). 
Fig.     8.  Branchial  apertures  and  processes  of  test  of  same  ;  natural  size. 
Fig.     9.  Free  edge  of  diaphragm  of  .same,  showing  numerous  muscle  bands  (S.  l). 
Fig.  10.  Part  of  last  more  highly  magnified  (S.  \). 
Fig.  11.  Muscle  fibres  from  mantle  of  same  (S.  \). 
Fig.  12.  Part  of  branchial  sac  of  .same  (S.  l). 
Fig.  13.  Part  of  branchial  sac,  showing  irregularity  (S.  1). 
Fig.  14.  Part  of  internal  longitudinal  bar  of  same  (S.  \). 
Fig.  15.  Part  of  transverse  vessel  of  same  (S.  \). 
Fig.  16.  Edges  of  one  of  stigmata  of  .same  (S.  |). 
Fig.  17.  Part  of  branchial  .sac  of  same  (S.  \). 

Fig.  18.  Anterior  end  of  Ascidiozooid  of  same,  from  branchial  sac  (S.  \). 
Fig.  19.  Part  of  anterior  end  of  branchial  sac  of  same,  from  side  (S.  1). 
Fig.  20.   Some  of  the  phosphorescent  cells  of  same  (S.  \). 
Fig.  21.  Alimentary  canal  of  a  young  Ascidiozooid  of  same  (S.  l). 
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PLATE  II. 

Figs.  1-7.  Young  colonies  of  Fyi'osoma. 

Fig.  8.  Pyrosoma  elegans  (?). 

Figs.  9-15.  Pyrosoma  S2)inosum,  n.  sp. 


at.  Atrial  aperture. 

hr.  Branchial  aperture. 

c.cl.  Common  cloacal  aperture. 

d.t.  Dorsal  tubercle. 


m.b.  Muscle  baud. 

n.  Nerve. 
n.g.  Nerve  ganglion. 
K.gl.  Subneural  gland. 


Fig.  1.  Very  young  colony  of  Pyrosoma,  from  Atlantic,  April  12,  1876  ;  slightly 
enlarged. 

Fig.     2.  Closed  end  of  same  colony  in  surface  view  (S.  1). 

Fig.  3.  Open  end  of  same  colony  in  surface  view  (S.  1).  A'-A"*.  Areas  occupied  by 
the  four  Ascidiozooids. 

Fig.  4.  Optical  section  through  the  middle  of  same  colon)',  showing  four  young 
Ascidiozooids  (S.  1). 

Fig.  5.  More  advanced  young  colony  of  Pyrosoma  from  surface  of  South  Atlantic ; 
natural  size. 

Fig.  6.  Diagram  showing  the  arrangement  of  the  Ascidiozooids  in  this  colony,  as  seen 
from  closed  end.  A'- A*.  Four  large  central  Ascidiozooids  ;  B'-B".  Eight 
smaller  ones  at  open  end  ;  C-C*.  Four  smallest  ones  at  closed  end. 

Fig.     7.   Same  colony  magnified  (Ross'  binocular,  1^  in.). 

Fig.  8.  Small  colony  of  Pyrosoma  elegans  (?)  (specimen  B.)  from  the  West  Pacific, 
March  16,  1875  ;  natural  size.  1,  2,  3,  4  indicate  the  positions  of  the  four 
Ascidiozooids  forming  the  closed  end  of  the  colony. 

Fig.  9.  Part  of  the  surface  oi  Pyrosoma  spinosum,  n.  sp.,  showing  the  spines;  natural 
size. 

Fig.  10.  Three  spines  and  branchial  apertures  of  same  ;  enlarged. 

Fig.  11.  Small  part  of  surface  of  Pyrosom,a  spinosum,,  showing  anterior  ends  of 
Ascidiozooids ;  natural  size. 

Fig.  12.  Part  of  internal  surface  of  colony  of  same,  preserved  in  picric  acid,  showing 
the  atrial  apertures ;  natural  size. 

Fig.  13.  Nerve  ganglion  and  neighbouring  parts  of  Pyrosoma  spinosum;  highly 
magnified  (Zeiss'  obj.  D.,  oc.  4). 

Fig.  14.  Ciliated  cells  from  branchial  sac  of  same;  highly  magnified  (Zeiss'  obj.  D., 
oc.  4). 

Fig.  15.  Testis  and  vas  deferens  oi  Pyrosoma  spinosum  (S.  1). 
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PLATE   III. 


at.  Atrial  aperture. 

at.l.  Atrial  loljes. 

br.  Branchial  ajierture. 

br.l.  Brancliial  lobes. 

dJ.  Dorsal  tubercle. 

en.  Endostyle. 

i.  Intestine. 


Doliolum. 


nt'-Hi'.  Muscle  bands. 

n-rj.  Nerve  ganglion. 

ce.  (Esophagus. 

p.p.  Peripharyngeal  bands. 

a.  Stolon. 

sg.  Stigmata. 

St.  Stomach. 


Figs.  1-6.  Diagrams  showing  the  position  of  the  endostyle  and  the  extent  of  the 
branchial  sac  in  various  species  of  Doliolum.  1-8.  Muscle  l)ands ; 
en.  Endostyle  ;  sg.  Stigmata  of  branchial  sac. 

Fig.  1.  Doliolum  krohni,  n.  sp. 

Fig.  2.  Doliolum  gegenbauri,  Uljanin. 

Fig.  3.  Doliolum  tritonis,  Herdman. 

Fig.  4.  Doliolum  challengeri,  n.  sp. 

Fig.  5.  Doliolum  ehrenbergi,  Krohn. 

Fig.  6.  Doliolum  affine,  n.  sp. 


Fio-.  7.  Alimentary  canal  of  specimen  of  Doliolum  ehrenbergi  obtained  in  the  North 
Atlantic,  May  12,  1876  (S.  1). 

Fig.  8.   Specimen  oi  Doliolum  affine  obtained  in  the  South  Pacific,  October  19,  1875, 
from  dorsal  surface  (S.  1). 

Fig.  9.  Blastozooid  of  Doliolum  sp.,    obtained  in    Bass    Strait,  April  2,    1874,    from 
dorsal  surface  (S.  1). 
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PLATE  IV. 


(ZOOL.  CHALL.  EXP. — PART   LXXVI. — 1S83.) — G^gg. 


PLATE  IV. 

Figs.  1-8.  Saljia  costata-tilesii. 
Fig.  9.  SaljM  sp.  (?),  n.  sp. 


at.  Atrial  aperture, 

br.  Branchial  aperture. 

d.l.  Dorsal  lamina. 

en.  Endostyle. 


I.  Languet. 
msc.  Thickened  test  over  the  visceral  mass. 
p.p.  Peripharyngeal  bands. 


Fig.  1.  Salpa  costata-tilesii  (specimen  A.)  from  left,  side  ;  half  natural  size. 

Fig.  2.  Horn-like  process  of  same  ;  natural  size. 

Fig.  3.  Specimen  C.  of  same,  from  Station  230,  seen  from  anterior  end ;  natural  size. 

Fig.  4.  Same  specimen  seen  from  posterior  end ;  natural  size. 

Fig.  5.  Part  of  surface  of  test  of  same  species  ;  enlarged. 

Fig.  6.  Part  of  dorsal  lamina  of  same  ;  magnified  (S.  1). 

Fig.  7.  Anterior  extremity  of  endostyle  of  same  ;  enlarged. 

Fig.  8.  Anterior  end  of  dorsal  lamina  and  neighbouring  parts  of  same  ;  enlarged. 

Fig.  9.  Salpa  sp.  (?),  n.  sp.,  from  left  side  ;  half  natural  size. 
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PLATE  V. 


PLATE  V. 


Figs.     1-10.  Sal2)a  echiiiata,  n.  sp. 
Figs.  11-15.  Salpa  mollis,  n.  sp. 


at.  Atrial  aperture. 

hr.  Branchial  aperture. 
br.l.  Edge  of  branchial  aperture. 
d.d'.  Dorsal  ridges  of  test. 
d.l.  Dorsal  lamina. 
d.t.  Dorsal  tubercle. 

en,  Endostyle. 


I.  Lateral  ridges  of  test. 

in.b.  Muscle  band. 

n.g.  Nerve  ganglion, 

p.p.  Peripharyngeal  bands. 

V.  v'.  Ventral  ridges  of  test. 

viae.  Visceral  mass  (nucleus). 


Fig. 
Fig. 
Fig. 
Fig. 
Fig. 


Fig. 


1.  Salj^a  echinata,  from  the  dorsal  surface  ;  natural  size. 

2.  Same  from  right  side  ;  natural  size. 

3.  Same  from  ventral  surface ;  natural  size. 

4.  Another  specimen  of  same  species  from  right  side  ;  natural  size. 

5.  Outline  of  section  through  posterior  wider  part  of  body  of  same,  showing  the 
position  of  the  echinated  ridges  ;  natural  size. 

6.  Outline  of  section  through  anterior  narrower  part  of  body  of  same,  showing 

position  of  echinated  ridges  ;  natural  size. 

Fig.     7.  Arrangement  of  dorsal  parts  of  1st,  2nd,  and  3rd  muscle  bands  of  same  species  ; 
enlarged. 

Fig.  8.  Part  of  dorsal  lamina  of  same  ;  magnified  (S.  1). 

Fig.  9.  Anterior  part  of  branchial  sac  and  neighbouring  organs  of  same  ;  enlarged. 

Fig.  10.  Visceral  mass  (nucleus)  of  same  species  ;  enlarged. 

Fig.  11.  Salpa  mollis,  with  test  removed,  from  dorsal  surface  ;  natural  size. 

Fig.  12.   Same  from  ventral  surface  ;  natural  size. 

Fig.  1 3.  Part  of  surface  of  test  of  same,  showing  echinated  ridges  ;  natural  size. 

Fig.  14.  Part  of  a  section  through  the  same  test,  to  show  the  height  of  the  ridges  and 
spines ;  natural  size. 

Fig.  15.  Dissection  of  the  anterior  end  of  the  body  of  the  same  species,  showing  the 
various  organs  ;  slightly  enlarged. 
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PLATE  VI. 


PLATE  VI. 


Figs.  1-4.  Salpa  musculosa,  n.  sp. 
Figs.  5-12.   Salpa  runcinata-fusiformis. 


at.  Atrial  aperture. 
at.m.  Atrial  muscles. 
hr.m.  Branchial  muscles. 
c.rjr.  Ciliated    grooves    on    dorsal 

lamina. 
d.l.  Dorsal  lamina. 
d.m.  Dorsal  muscles. 
d.t.  Dorsal  tubercle. 
emb.  Embrj'o. 


en.  Endostyle. 
m.b.   I 

and   >  Muscle  bands. 
1-10.  I 

7i.g.  Nerve  ganglion. 
pi(j.  Pigment. 
p.p.  Peripharyngeal  bands. 
vise.  Visceral  mass. 


Fig.     1.  Salpa  musculosa,  from  the  ventral  surface  ;  natural  size. 

Fig.     2.  Outline  of  section  of  same  ;  natural  size. 

Fig.     3.  Dissection  of  same,  showing  the  muscle  bands  and  various  organs ;  slightly 
enlarged. 

Fig.     4.  Anterior  part  of  last ;  more  enlarged. 

Fig.     5.  Salpa  runcinata-fusiformis,  aggregated  form,  from  Antarctic,  Station  152  ; 
seen  from  dorsal  .surface  ;  natural  size. 

Fig.     6.  Salpa  runcinata-fusiformis,  aggregated  form,  A'ariety,  from  North  Atlantic, 
April  26,  1876  ;  natural  size. 

Fig.     7.   Same  species,  dissection  of  anterior  dorsal  part ;    x  2. 

Fig.     8.  Part  of  dorsal  lamina  ("gill")  of  .solitary  form  of  same  species  (S.  1). 

Fig.     9.   Small  part  of  edge  of  last ;  higlilv  magnified  to  show  ciliated  grooves,  etc. 

(S-  *)■ 
Fig.  10.  Ciliated  cells  from  last. 

Fig.  1 1.  Dorsal    tubercle   and   neighbouring    parts    of  Salpa    runcinata  -fusiformis, 
aggregated  form  (S.  1). 

Fig.  12.  Arrangement  of  muscle  bands  in  Salpa  runcinata-fusiformis,    aggregated 
form;  from  South  Atlantic,  February  12,  1876  (S.  1). 
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PLATE  YII. 


PLATE  VII. 

Figs.  1-9.  Salpa  cordiformis-zonaria. 
Fig.  10.  Salpa  cylindrica. 


ap.  Lateral  appendage  of  ganglion. 
d.l.  Dorsal  lamina. 
d.t.  Dorsal  tubercle, 
m.  Mantle. 
1,  2.  Muscle  bands. 


n.  Nerves. 
)i.<j.  Nerve  ganglion 
oc.  Sense  organ. 
p.p.  Peripharyngeal  band. 


Fig.  1.  Salpa  cordiformis-zonaria,  aggregated  form,  from  the  North  Atlantic 
("  Elnight-Errant"  Expedition  ;  natural  size). 

Fig.     2.  Another  specimen  of  same  ;  natural  size. 

Fig.     3.  A  third  specimen  of  same  ;  natural  size. 

Fig.     4.  Specimen  of  the  solitary  form  of  same  species,  from  Station  166  ;  natural  size. 

Fig.  5.  Part  of  a  specimen  of  Salpa  cordiformis-zonaria,  aggregated  form,  showing 
three  embryos  (S.  1). 

Fig.  6.  Part  of  specimen  of  Salpa  cordiformis-zonaria,  aggregated  form,  from  the 
South  Atlantic,  March  9,  1876,  showing  dorsal  tubercle,  nervous  system, 
and  neighbouring  parts  (S.  ^). 

Fig.     7.  Part  of  the  side  of  the  dorsal  tubercle  of  same  specimen  ;  highly  magnified 

(S.  i). 

Fig.     8.  Edge  of  last;  still  more  highly  magnified  (Z.  ^). 

Fig.  9.  Large  cells,  forming  the  lateral  appendages  of  the  nerve  ganglion  (see  fig.  6) ; 
highly  magnified  (S.  ^). 

Fig.  10.  Dissection  of  part  of  Salpa  cylindrica,  aggregated  form,  showing  dorsal 
tubercle,  nerve  ganglion,  etc.  (S.  ^). 
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PLATE  VIII. 


(ZOOL.   CHALL.  EXP.  —  PART    LXXVI. —  1888.) Oggg. 


PLATE  VIIL 


Figs.  1-10.   Salpa  democratica-mucronata. 
Figs.  11-15.  Salpa  nitida,  n.  sp. 


ap. 

Lateral    appendage   of   nerve 

d.t. 

Dorsal  tubercle. 

ganglion. 

ec. 

Ectoderm. 

at. 

Atrial  aperture. 

en. 

Endostyle. 

at.m. 

Atrial  muscles. 

m. 

Mantle. 

bl. 

Bladder  cells. 

1-7. 

Muscle  bands. 

hr. 

Branchial  aperture. 

in.  h. 

Small  muscle  bands. 

hr.m. 

Branchial  muscles. 

n. 

Nerves. 

d.l. 

Dorsal  lamina. 

II.  g. 

Nerve  ganglion. 

op. 

Pigmented  optic  (?)  organ. 

p.p.  Peripharyngeal  bands. 

8.0.  Sense  organ. 

sp.  Spines  on  test. 
t.  Test. 

f.c.  Test  cells. 
f.m.  Test  matrix. 

t.p.  Process  of  the  test, 
rj'.sc.  Visceral  mass. 


Fis.    1. 


Fig.     2. 


Fig. 

3. 

Fig- 

4. 

Fig. 

5. 

Fig. 

6. 

Fig.    7. 


Fig. 

8. 

Fig. 

9 

Fig- 

10 

Fig. 

11 

Fig. 

12 

Fig. 

13 

Fig. 

14 

Fig. 

15 

Part  of  Salpa  democratica-mucronata,  solitary  form ;  from  South  Atlantic, 
March  3-5,  1876,  showing  the  very  long  tuberculated  process  (S.  1). 

Posterior  end  of  young  specimen  of  Salpa  democratica-mucro7iata,  solitary 
form  ;  South  Atlantic,  February  12,  1876,  showing  the  short  processes  (S.  1). 

One  of  the  sucker-like  processes  of  the  mantle  of  last,  seen  in  optical  section 
(S.  1). 

Posterior  end  of  Salpa  dem^ocratica-mucronata,  aggregated  form ;  seen  from 
dorsal  surface;  Bass  Strait,  April  2,  1874  (S.  1). 

Part  of  test  of  Salpa  democratica-Tnucronata,  solitary  form ;  showing  the 
minute  spines  (S.  \). 

Process  from  the  body  of  a  young  specimen  of  Salpa  dem,ocratica-m,ucronata, 
solitary  form;  South  Atlantic,  February  12,  1876,  showing  the  ectodei'm, 
and  the  migration  of  cells  into  the  test  (S.  \). 

Some  of  the  ectoderm  cells  ;  more  highly  magnified  (Z.  t^). 

Cells,  in  a  young  embryo  of  Salpa  democratica-mucronata,  which  will  later 
become  muscle  fil)res'(S.  ^). 

Muscle  band  in  a  somewhat  older  embryo  (S.  \). 

Same  ;  more  highly  magnified  (S.  ^). 

Part  of  a  muscle  band  from  Salpa  nitida  (S.  \). 

Small  part  of  a  muscle  fibre  of  same  ;  more  highly  magnified  (Z.  Vs). 

Dissection  of  Salpa  nitida,  from  the  Pacific,  March   16,   1875,  showing  the 

arrangement  of  the  muscles  and  other  organs  (S.  1). 
Anterior  dorsal  part  of  last,  enlarged  (S.  l). 
Dorsal  tubercle,  nerve  ganglion,  &c.,  of  last;  more  highly  magnified  (S.  ^). 
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PLATE  IX. 


PLATE  IX. 

Figs.  1-8.  Salpa  quadrata,  u.  sp. 
Fig.  9.  Salpa  scutigera-confoederata. 


br.l.  Branchial  lobes. 

d.l.  Dorsal  lamina. 

d.t.  Dorsal  tubercle. 

en.  Endostyle. 

en.l.  Ijip  of  endostyle. 

m.  Mantle. 


m.h.  Muscle  bauds. 

n.g.  Nerve  gangliou. 

p.p.  Teripliaryngeal  band. 

t.  Test. 

rUc.  Visceral  mass. 


Fig.  1.   Salpa  quadrata,  from  the  right  side,  enlarged. 

Fi*^.  2.   Anterior  end  of  the  same,  from  the  left  side,  enlarged. 

Fiff.  3.  Dissection  of  the  anterior  part  of  the  same  ;    x.  2^. 

Fig.  4.  Part  of  last ;  more  highly  magnified  (S.  1). 

Fig.  5.  Dissection  of  the  dorsal  part  of  the  posterior  end  of  the  body  of  same  ;    x  6. 

Fi.f^.  6.  Posterior  part  of  dorsal  lamina  of  same  (S.  l). 

Fig.  7.  Visceral  mass  and  posterior  part  of  endostyle  of  same,  from  dorsal  side  ;    x  1^. 

Fig.  8.   Part  of  endostyle  and  neighbouring  parts,  showing  diverticulum  of  ectodenn 
and  mantle  into  test  (S.  1). 

Yi<y.  9.  Salpa  ncutigera-confaederata ;  aggregated  form,  enlarged. 
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PLATE  X. 


PLATE  X. 


Figs.  1-5/  Octacntmus  hythius,  Moseley. 
Figs.  6-18.   OctacnemuH  sp.  (?). 


a. 

Anus. 

h.m. 

Horizontal  nienibraue. 

ad. 

Place  of  attachment. 

m. 

Mantle. 

at. 

Atrial  aperture. 

m.b.,  m.h'. 

Muscle  bands. 

hr. 

Branchial  aperture. 

n.,  n'. 

Nerves. 

I»:.s. 

Wall  of  branchial  sac. 

ii.y. 

Nerve  ganglion. 

d.t. 

Dorsal  tubercle. 

ce.a. 

Oesophageal  aperture. 

en. 

Endostyle. 

ov. 

Ovary. 

.-.(//.   Subneural  gland. 
1.0.  Sense  organ. 
St.  Stomach. 
t.  Test 

t'.  Thickened  test, 
tes.  Testis. 
m.sc.  Visceral  mass. 


Fig.     1. 


Fi2. 


2. 
3. 
4. 

5. 

Fig.     6. 

Fig.     7. 


Fig. 
Fig. 
Fig. 


Fig.  8. 
Fig.  9. 
Fig.  10. 
Fig.  11. 
Fig.  12. 
Fig.  13. 
Fig.  14. 
Fig.  15. 

Fig.  16. 
Fig.  17. 


Fig.  18. 


Octacnemus  hythius,  Moseley,  from  tlie  lower  surface ;  natural  size. 

The  same  from  the  upper  surface  ;  natural  size. 

Visceral  mass  of  same  ;  enlarged. 

Nerve  ganglion,  &c.,  of  same;  magnified. 

Arrangement  of  some  of  the  muscle  bands  of  the  same  ;  enlarged. 
Octacnemus  sp.  (?),  from  upper  (anterior)  surface  ;  natural  size. 

Posterior  dorsal  part  of  same  seen  from  the  side,  to  show  the  probable  place  of 

attachment  {ad.),  and  the  projection  containing  the  viscera  ;  enlarged. 
Section  along  one  of  the  conical  processes  of  same  ;  natural  size. 
Dissection  of  same,  showing  the  visceral  mass,  &c.  ;  natural  size. 
Anterior  surface  of  visceral  mass,  showing  nerve  ganglion,  &c. ;  enlarged. 
Nerve  ganglion  and  neighbouring  parts  ;  magnified  (S.  1). 
Part  of  test  on  upper  surface  ;  highly  magnified  (S.  \). 
Part  of  mantle,  showing  arrangement  of  the  fine  muscle  bands  (S.  1). 
The  arrangement  of  the  larger  muscle  liands  in  the  conical  processes;  enlarged. 

Part  of  the  posterior  wall  of  the  branchial  sac  (horizontal  membrane) ;  magni- 
fied to  show  the  circular  depressions  (S.  1). 

Squamous  cells  covering  the  general  surface  of  last ;  highly  magnified  (S.  \). 
Cubical  cells  along  edges  of  the  depressions,  in  surface  view  ;  highly  magnified 

(S.  i)- 
Tlie  same  cells  in  profile  view  ;  highly  magnified  (S.  \). 


'  These  figures  are  from  the  original  drawings,  for  the  use  of  which  I  have  to  thank  Professor  Moseley. 
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PLATE  XT. 


PLATE  XL 


FigB.  1-6.  Abyssascidia  vasculosa,  n.  sp. 
Figs.  7-13.  Ascidia  sp.  (Dorsal  tubercle,  &c.). 
Figs.  14-16.  Styela  sericata,  n.  .sp. 


a. 

Anus. 

q.d. 

Duct  of  reproductive  organs. 

ce. 

CEsophagus. 

at 

Atrial  aperture. 

],U. 

Glandular   tubules    of   dorsal 

P- 

Papilla  of  branchial  sac. 

hl..^. 

Blood  sinus. 

tubercle. 

p. a. 

Peritubercular  area. 

br. 

Branchial  aperture. 

i. 

Intestine. 

p.p. 

Peripharyngeal  band. 

hr.n. 

Branchial  sac. 

i.l. 

Internal  longitudinal  bars. 

ret. 

Network  of  stellate  cells 

br.si. 

Branchial  siphon. 

inf. 

Infundibula  of  dorsal  tubercle. 

sg. 

Stigmata. 

c.d. 

Connecting  ducts. 

I. 

Laiiguct. 

xp.c. 

Spherical  gland  cells. 

c.ep. 

Cubical  epithelium. 

Iv. 

Longitudinal  vessels. 

sq. 

Scjuamous  epithelium. 

c.t. 

Connective  tissue. 

m. 

Mantle. 

.St. 

Stomach. 

d.l. 

Dorsal  lamina. 

m.  h. 

lluscle  bands. 

h>.  tn. 

Tentacles. 

dJ. 

Dorsal  tubercle. 

ft. 

Nerve. 

tr. 

Transverse  vessels. 

.'/• 

Reproductive  organs. 
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Abyssascidia  vasculosa  ;  natural  size. 

Body  of  same  with  test  removed,  from  left  side  ;  natural  size. 

Dorsal  tubercle,  tentacles,  &c.,  of  same  ;  magnified  (S.  1). 

Part  of  branchial  sac  of  same,  from  inside  ;  magnified  {S.  1 ). 

Part  of  dorsal  lamina  of  same  ;  magnified  (S.  1). 

Alimentary  canal  and  reproductive  organs  of  same  ;  natural  size. 

The  dorsal  tubercle  and  neighbouring  parts  of  a  large  Ascidia  from  Kerguelen 
Island ;  natural  size. 

The  same  parts  seen  in  longitudinal  vertical  section  ;  natural  size. 

An  antero-posterior  section  of  the  dorsal  tubercle;  magnified  (S.  1). 

Small    part    of    last  ;    highly    magnified,    to    show    the    ciliated    infundibula, 
glandular  tubule,  connective  tissue  with  blood  sinuses,  &c.  (S.  ^). 

The  csecal  end  of  one  of  the  glandular  tubules  ;  highly  magnified  (S.  ^). 

Transverse  section  of  a  tulntle  filled  with  cells  ;  highly  magnified  (S.  ^). 

Small  jjart  of  the  braurhial  sac  of  the  .same  specimen  oi  Ascidia ;  magnified 
(S.  1). 

Styela  sericata  ;  natural  size. 

Part  of  the  branchial  sac  and  dorsal  lamina  of  the  same  ;  magnified  (S.  1). 

The  large  and  small  tentacles  of  the  same  ;  magnified  (S.  1). 
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